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in 
arthritis 
and allied 


disorders 


Rapid Relief of Pain 
usually within a few days 

Greater Freedom 

and Ease of Movement 

functional improvement in a significant 
percentage of cases 

No Development of Tolerance 

even when administered over 

a prolonged period 


BUTAZOLIDIN 


(brand of phenylbutazone) - 


Its usefulness and efficacy substantiated by numerous published reports, 
BuTAZOLIDIN has received the Seal of Acceptance of the Council on 

Pharmacy and Chemistry of the American Medical Association for use in: 

Gouty Arthritis Rheumatoid Arthritis 

e Psoriatic Arthritis Rheumatoid Spondylitis 


with care; dosage should be judiciously be regularly 
be discoutinued at the first of toxic reaction. 
Descriptive literature availabic on request. 

Botazo.sin® (brand of phenylbutazone), coated tablets of 100 mg. 


GEICY PHARMACEUTICALS 
Division of Geigy Chemical Corpersiian 
30 Church Street, New York 18, NY. 
Pharmaceuticala, Montreal 


In Crasda: Geigy 


i 
\ 
2 
‘2 
Yeo” 3 


The Bronchopulmonary 
Segments 


LOBES OF RIGHT LUNG 


UPPER LOBE 
1 Apical 
2 Posterior 
3 Anterior 


MIDDLE LOBE 
4 Lateral 
5 Medial 


LOWER LOBE 
6 Superior 
7 Medial Basal 
8 Anterior Basal é 

2 
9 Lateral Basal 
10 Posterior Basal 2 


ANTEROLATERAL VIEW 


MEDIAL 
VIEW 


LOBES OF LEFT LUNG 


UPPER DIVISION OF 
UPPER LOBE 


11 Apical-posterior 
12 Anterior 


LOWER DIVISION OF 
UPPER LOBE 


13 Superior 
14 Inferior 


LOWER LOBE 


15 Superior 


16 Anteromedial Basal 
17 Lateral Basal 
18 Posterior Basal 


A Pulmonary artery 
B Bronchus 
C Pulmonary vein 


This is one of a series of paintings by Paul Peck, illustrating the anatomy of various organs and 
tissues of the body which are frequently attacked by infection, where Aureomycin may prove useful. 
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HYDROCHLORIDE CHLORTETRACYCLINE HCl 


in Bronchopulmonary Jufections 


Many of the most serious pulmonary infections 

are due to Gram-negative organisms which respond 
readily to treatment with AUREOMYCIN. In 
addition AUREOMYCIN is a drug of choice for 
the treatment of pneumonococcic and 

streptococcic pneumonias. 


In the preparation of patients for chest 
surgery AUREOMYCIN’s broad spectrum makes 
it a preferred antibiotic. 


Available in Oral, Parenteral and Ophthalmic Dosage Forms. 


LEDERLE LABORATORIES DIVISION 


AMERICAN Ganamid COMPANY 
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Pearl River, New York 


*Trade-Mark 
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PROGYNON-B 


The menopausal patient with severe estrogen deficiency 

symptoms — the so-called “difficult case” — requires large 

doses of the natural hormone, estradiol, for ameliora- 

tion of symptoms. Procynon-B® (Estradiol Benzoate 

U.S.P.) supplies the primary ovarian hormone in 

high potency for speedy relief. Injected intra- 

muscularly, it initiates dramatic improvement 

rapidly and converts the difficult case to an 

easy one. Concentrations as high as 3.33 

mg. per cubic centimeter (200,000 ork 
I.U.) are available for treatment of y 
these so-called “difficult cases.” 


BLOOMFIELD, NEW JERSEY 


in Canada: SCHERING CORPORATION, LTD., MONTREAL 
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ILIDAR 


new quadrergic vasodilating agent 


for vasospastic disorders characterized by aching, 
numbness, coldness and blanching of the extremities 


ILIDAR is a completely new synthetic vasodilator with quadrergic 
action; its vasodilating effect is the result of four distinct phar- 
macologic actions: (1) Sympatholytic--Ilidar blocks the vaso- 
constrictor response to peripheral sympathetic nerve stimulation; 
(2) Adrenolytic —it blocks the vasoconstrictor effects of epinephrine 
and norepinephrine; (3) Epinephrine Reversal—lIlidar unmasks 
the latent dilator response to circulating epinephrine in skeletal 
muscle and skin, converting the constrictor response to vasodilation; 
(4) Direct Vasodilation. 


INDICATED in vascular diseases in which vasospasm is an important 
component, e.g., Raynaud’s Disease, thromboangiitis obliterans, 
arteriosclerosis obliterans, endarteritis, post-phlebitic syndrome, etc. 


DOSAGE, ORAL, 25 mg ti.d., gradually increased to tolerance 
(average, 200 mg daily). 


CAUTION is recommended in using [lidar in the presence of asthma, 
coronary disease and peptic ulcer. Postural hypotension may 
result from overdosage. 


ILIDAR (phosphate) Tablets, 25 mg. Bottles of 100 and 500. 
ILIDAR®—brand of azapetine (6-allyl-6,7-dihydro-5H-dibenz [c,e) azepine) 


HOFFMANN-LA ROCHE INC + ROCHE PARK + NUTLEY 10 + NEW JERSEY 


The Bulletin of The New York Academy of Medicine, Vol, 30, No. 7, July, 1954 Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New York, N. Y., under the Act of August 
24, 1912. Annual subscription United States and Canada $6.50 All other countries $7.50. Single copies, 7 >« 
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HOURS 1 


ETHOBRAL IN INSOMNIA 


Just as Ernoprat promotes undisturbed 


sleep, so it also leaves most patients free 
from morning drowsiness and depression. 
ErHopraL surrenders its sleep effects 
promptly ... cleanly... once the night 
is over. Its triple barbiturate action in- 
Fach Ernosrat capsule contains: 


duces sleep... sustains it... then dis- 
Sodium Secobarbital 50 mg. ("4 gr.) 


sipates quickly. Sodium Butabarbital 30 mg. ("4 gr.) 


Ernoprat combines judiciously balanced Phenobarbital 


amounts of secobarbital, butabarbital, 
phenobarbital. One capsule on retiring. 


ETHOBRAL 


TRIPLE-BARBITURATE CAPSULES Wigeth 


Supplied: Bottles of 100 and 1000 capsules Philadeiphia2, Pa. 


Pe 2 3 4 5 6 7 8 9 10 11 12 13 


TREVIDAL 


the Ideal Antacid for the Treatment 
of Hyperacidity, Gastritis, and Peptic Ulcer 


Fast Action 


Trevidal tablets provide fast relief 
for they disintegrate completely in 
less than a minute. 


Protective Coating 


Regonol, a unique vegetable gum, 
assures a mucilaginous protective 
coating to irritated stomach 
surfaces. 


Prolonged Effect 


Egraine, a special binder from oat 
flour, plus a balanced formula of 
antacids assures prolonged antacid 
activity. 


BALANCED FORMULA 


aluminum hydroxide gel, dried 

calcium carbonate 

magnesium trisilicate 

magnesium carbonate 

Egraine* 

Regonol*t 

In each tablet, this balance of slow- and fast-acting antacids 
designed to avoid constipation, diarrhea, and alkalosis. 


Prescribe Trevidal in boxes of 100 tablets, specially stripped 
for easier carrying. 
*Trade Mark {Cyamopsis tetragonoloba gum 


Organon INC. * ORANGE, N. J. 
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tablet tonie: 


Cebéfortis Tablets 


TRADEMARK, FEG. U8. PAT. OFF. 


and hematonie: 


Cebétinic Tablets 


TRADEMARK, U.S. PAT. OFF 


Each Cebefortis Tablet contains: 
Ascorbic Acid 150.0 mg. 
Thiamine Hydrochloride 5.0 mg. 
Riboflavin 5.0 mg. 
Pyridoxine Hydrochloride 1.0 mg. 
Calcium Pantothenate 10.0 mg. 
Nicotinamide 50.0 mg. 
Folie Acid ee 0.75 mg. 
Vitamin B,, Activity 2.0 meg. 
Bottles of 100 and 500 tablets 


Each Cebétinic Tablet contains: 
Ascorbie Acid 25.0 mg. 
Thiamine Hydrochloride 2.0 mg. 
Riboflavin 2.0 mg. 
Pyridoxine Hydrochloride 0.5 mg. 
Nicotinamide 10.0 mg. 
Ferrous Gluconate 5.0 gre. 
Folie Acid 0.67 mg. 
Vitamin B,». Activity 5.0 meg. 
Bottles of 60 and 500 tablets 


The Upjohn Company, Kalamazoo, Mich. 


relieve pain, headache, fever 
promptly and safely 


APAMIDE 


(N-acety!-p-ominophenc!, Ames, 0 3 Gm.) 


direct-acting analgesic-ontipyretic... 
no toxic by-products... 


fered Moret 


_effervescing 


APROMAL 


(acetyicarbromal and N-acetyi-p-ominophenol, Ames, 0.15 Gm eo.) 
sedative-analgesic-antipyretic... 
calms patients and relieves pain 


AMES 
f.\ COMPANY, INC + ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto sesse 
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WHEN SYMPTOMS ARE DISTRESSING 


BUT DISGUISED... 


“It is strange,” Malleson says, “how little clinical recognition” has been given 


to the “negative behavior” or “endogenous misery” of the woman with endocrine 
imbalance. Largely accountable for this, of course, is the patient’s own reluctance 
to discuss these symptoms with her physician until she actually suffers from some of 
the more obvious menopausal symptoms such as hot flushes. Even then she may become 


so accustomed to her change in feeling she can’t remember what it’s like to feel well.’ 


Changes in the mood pattern are just a few of the many distressing symptoms 
of declining ovarian function which are so often disguised because they do not always 
coincide with cessation of menstruation, and at times will occur long before, and even 
years after. Other good examples are insomnia, headache, easy fatigability, arthralgia 


— and understandably so, when one considers that the loss of ovarian hormone “with- 


draws one of the most important metabolic regulators of the organism.’”” 


“Premarin” is a preparation of choice for the replacement of body estrogen. 
“Premarin” presents a complete equine estrogen-complex and all the components 
of this complex are meticulously preserved in their natural form. This largely explains 


why “Premarin” not only produces prompt symptomatic relief but also imparts an 


important “plus” — the distinctive “sense of well-being” that patients find so highly 
gratifying. These benefits of “Premarin” have made it a natural estrogen widely 


prescribed by physicians . . . and often preferred by patients. 


PREMARIN. 
° has no odor Estrogenic Substances (water-soluble), also known as conjugated 
¥ ... imparts no odor estrogens (equine), available in both tablet and liquid form 


1. Malleson, J.: Lancet 2:158 (July 25) 1953. 2. Goldzieher, M. A., and Goldzieher, J. W.: Endocrine 
Treatment in General Practice, New York, Springer Publishing Company, Inc. 1953, p. 23. 
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a nutritional “lift” in times of stress 


Vitamin 


(Vitamin B Complex with Vitamin C, Lilly) 


in major surgery; severe burns; 
febrile, gastro-intestinal, and wasting diseases 


EACH PULVULE PROVIDES: 
Thiamin Chloride 
Riboflavin 
Pyridoxine Hydrochloride 
Nicotinamide 
Pantothenic Acid 
(as Calcium Pantothenate) 
Vitamin Biz (Activity Equivalent) 
Ascorbic Acid 
Liver Preparation and Stomach-Tissue 
Material, Desiccated, Lilly. .........0.39 Gm. 


IN BOTTLES OF 100 AND 500 
DOSE 


1 OR MORE PULVULES DAILY 


ELI LILLY AND COMPANY, INDIANAPOLIS 6, INDIANA, U.S.A. 
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INTRODUCTION 


gHE recognition in this issue of the Bulletin of the Bi- 


d 


centennial Celebration of Columbia University is greatly 
appreciated, The theme “Man’s Right to Knowledge and 

@ the Free Use Thereof” applies equally to the efforts of 
— the Academy itself and the Faculty of Medicine of 
the University, both of which have been dedicated for more than a 
century to the advancement of knowledge and service to the com- 
munity and the nation, 

The Academy and the College of Physicians and Surgeons have 
grown up in the environs of New York as two great public institutions 
parallel in their functions of education, research and the promotion of 
the best interests of medicine. It is a matter of great pride that during 
the first twenty years of the existence of the Academy a P & S graduate 
occupied the presidency no fewer than eighteen years. This clearly indi- 
cates the close early relationship between the two institutions. More than 
one-half of the Presidents of the Academy were graduates of the Col- 
lege of Physicians and Surgeons. Members of the Faculty from the 
very beginning have participated actively on the various committees of 
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the Academy and have served as Trustees. 

Generations of medical students have benefited by forward looking 
programs of the Academy in the fields of public health, graduate 
medical education, postgraduate assemblies and numerous other pro- 
fessional and educational activities. Like the medical schools, the Acade- 
my provides services to the community at large. There has been a long 
and healthy association which has borne real fruit in the joint efforts 
to elevate the standards of medical practice, medical education and 
public health. 

We of the University are indebted to the Academy for the oppor- 
tunity of presenting a few of the contributions being made currently 
by the members of the staff of the Medical School which since 1767 
has been producing physicians for the New York area and the country. 
We look forward to continued cooperation and mutual association 
which have made our institutions better able to advance their individual 
programs. We salute the Academy and are grateful for its participation 
in the Bicentennial Celebration of Columbia University. 


Wittarp C. Rappreve, 
Vice-President in Charge of Medical Affairs and 
Dean, Faculty of Medicine, Columbia University 
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METABOLISM OF HEMOGLOBIN 
AND OF BILE PIGMENT* 


Irvinc M. Lonpon 


Associate Professor of Medic'ne, College of Physicians and Surgeons, Columbia University 


:MOGLOBIN is one of a class of compounds which occupy 
a central role in metabolic processes. Hemoglobin is com- 
posed of a pigment, heme, or ferrous protoporphyrin 
(Fig. 1), and of a protein, globin. 

Heme, the pigment portion of hemoglobin, is also a 
constituent of myoglobin, or muscle hemoglobin, and is the prosthetic 
group of the respiratory enzymes, catalase, peroxidase, and the cyto- 
chromes. 

The essential function of the heme compounds is to make oxygen 


available to the cell. Hemoglobin serves to transport oxygen from the 
lungs to the tissues. This transport is based on the capacity of hemo- 


globin to bind oxygen reversibly. The hemoglobin molecule is com- 
posed of four heme molecules bound to one globin molecule with a 
molecular weight of about 68,000. The porphyrin is bound to the 
protein via the carboxyl groups of the propionic acid substituents. The 
iron which is in the ferrous state is bound in coordinate linkage to the 
four nitrogen atoms of the porphyrin, the fifth link is believed to be 
bound to the imidazole nitrogen of the histidine of globin, and the 
sixth link binds oxygen reversibly. 

The same capacity to bind oxygen is shared by myoglobin, a com- 
pound of one heme molecule bound to a protein with a molecular weight 
of about 17,000, Myoglobin serves as an oxygen store. It can load and 
unload oxygen rapidly and its function seems to be that of providing 
a supply of oxygen when the muscular need is greatest, as well as smooth- 
ing out the fluctuations in oxygen content during intermittent muscular 
activity. 

Oxygen, which is carried from the lungs by hemoglobin, is passed 


* Presented at the 26th Graduate Fortnight of The New York Academy of Medicine, October 20, 1953. 
From the Department of Medicine, College of Physicians and Surgeons, Columbia University, and 
the Presbyterian Hospital, New York. 

The work from the author's laboratory was aided by grants from the American Cancer Society 
on the recommendation of the Committee on Growth of the National Research Council and by a 
contract between the Office of Naval Research and Columbia University, NR 26616. 
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on in tissue cells, to cytochrome oxidase, a heme enzyme, which activates 
the oxygen to accept electrons. The activated oxygen accepts electrons 
from the cytochromes which are in the final position of the oxidative 
chain. Their iron atoms are reduced from the ferric to the ferrous state 
by accepting electrons from the substrates of the dehydrogenating 
systems, and they are oxidized by molecular oxygen to which they, in 
turn, transfer electrons. By repeated alternate oxidation and reduction, 
small amounts of these cytochromes participate in the oxidation of 
enormous quantities of material in the cell. 

The heme enzymes, catalase and peroxidase, are also involved in 
oxidative processes. Peroxidase forms a complex with hydrogen peroxide 
as a result of which it is capable of acting as a hydrogen acceptor for 
the oxidation of other substances. Catalase splits hydrogen peroxide to 
water and oxygen and probably serves to “mop up” hydrogen peroxide 
which is produced by the reaction of molecular oxygen with a variety 
of agents and which might be injurious to the cell if it were not rapidly 
removed, It has been suggested that catalase may serve as a peroxi- 
dase also. 

In brief, the heme compounds are concerned with transporting and 
storing oxygen, with making oxygen available to the cell, and with the 
oxidation of cellular constituents. These are the basic energy-yielding 
reactions of living matter. 

A related compound is concerned with the basic energy-storing 
reaction, This is chlorophyll, a magnesium-porphyrin complex, which is 
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an essential agent in the mechanism of photosynthesis, the mechanism by 
which energy derived from the sun is stored in organic chemical consti- 
tuents of plants. 

The heme compounds reflect the development of a specialization in 
function. The reversible binding of oxygen, and the splitting of hydro- 
gen peroxide and its activation are in each case best performed by the 
heme-protein molecule specific for that function. Heme itself is capable 
of carrying out these functions but at a markedly lower level, and, 
indeed, inorganic iron has a primitive or even lower level of function. 
It is the protein moiety which markedly enhances and differentiates 
these functions of heme. 

In the case of hemoglobin, the protein portion has received much 
renewed interest in the past few years because of the finding that the 
globin portion is abnormal in some disease states.’ At the present time, 
in addition to normal adult human hemoglobin, there are fetal hemo- 
globin, sickle cell hemoglobin, hemoglobin ¢ and hemoglobin d.* Sickle 
cell hemoglobin exists in the homozygous state as sickle cell anemia, in 
the heterozygous state as sickle cell trait. Hemoglobin c¢ has also been 
found in both homozygous and heterozygous states.** ‘These hemo- 
globins, whose protein portions vary in ways not yet thoroughly defined, 
can be distinguished by methods designed to separate proteins, namely, 
electrophoresis, alkali denaturation, solubility properties, and chromato- 
graphy. The heme portion of these hemoglobins is, as expected, normal. 

A number of exciting possibilities for further investigation are 
afforded by these findings, but discussion of them is beyond the scope 
of this paper. 

Let us proceed then to the biologic synthesis of hemoglobin, or, more 
specifically, to the question of how the heme molecule is formed in 
biologic systems. During the past several years considerable progress 
has been made in the elucidation of the mechanism of synthesis of heme. 
Isotopic techniques have played a crucial role in advancing our knowl- 
edge in this field. It was first shown that acetate and glycine are utilized 
in the biologic formation of protoporphyrin.*’* Glycine has been shown 
to be a specific precursor, not only of protoporphyrin which is of the 
etioporphyrin III configuration but also of uroporphyrin I, copropor- 
phyrin I and coproporphyrin IIL."*"° The nitrogen atom of glycine 
provides all four nitrogen atoms and the methylene carbon of glycine 
provides eight of the 34 carbon atoms of protoporphyrin.'' Acetate is 
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HOOC 


Porphobilinogen 
Figure 2 


utilized via a succinyl intermediate which is formed from the condensa- 
tion of succinate and glycine."* This intermediate is delta-amino levulinic 
acid (COOHCHLCHLCH2CHLNHz:) formed from the condensation 
of succinate and glycine and the decarboxylation of the glycine moiety. 
‘Two molecules of delta-amino-levulinic acid combine to form a pyrrole 
whose structure is most likely similar to, or identical with, that of por- 
phobilinogen, Porphobilinogen, which is excreted in the urine of patients 
with acute intermittent porphyria, has recently been isolated"? and its 
structure has been determined (Fig. 2).'**° This structure is similar to 
that of the projected parent pyrrole.'” 

Porphobilinogen can be converted to uroporphyrin IIL spontaneously 
in vitro.'* ** In addition, evidence has recently been presented which 
indicates that porphobilinogen is a precursor of protoporphyrin, of 
uroporphyrin IIL, and of coproporphyrin III. Evidence has also been 
proposed for the biologic conversion of uroporphyrin IIL to protopor- 


phyrin® but similar conversion of coproporphyrin IIL to protoporphyrin 


is not observed. 
Our present knowledge and prevailing concepts may be summarized 
in the scheme shown in Figure 3. 
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Scheme of biosynthesis 
of protoporphyrin 


HOOC CHp CHp COOH NHp COOH ——e 
SUCCINATE GLYCINE 


HOOC CHa CO CHo NHo 
delta AMINOLEVULINIC ACID 
2delta AMINOLEVULINIC ACID MONOPYRROLE (porphobilinogen) 


PORPHOBILINOGEN 


UROPORPHYVRIN COPROPORPHYRIN PROTOPORPHYRIN 


Figure 3 


Whether uroporphyrin IIL and coproporphyrin II are by-products 
or are on the main route of synthesis of protoporphyrin remains to be 
established. 

Many of these studies were made feasible by the demonstration that 
synthesis of heme occurs in immature mammalian* and avian erythro- 
cytes and in hemolyzed preparations of these cells.***’ These systems 
provide an in vitro model of the formation of heme in vivo in the imma- 
ture cells of the erythrocyte series in the bone marrow. 

Let us next see what happens to heme newly formed in the marrow: 

If glycine labeled with N" is administered to a normal man, and 
hemin is subsequently isolated from the erythrocytes in the peripheral 
blood and the N” concentration in the hemin is plotted against time, 
the type of curve shown in Figure 4 is obtained. 

The isotope concentration rises to a maximum between the zoth and 
30th days, maintains a plateau for several weeks, and then declines more 
or less abruptly. The upward slope of the curve represents the introduc- 
tion into the circulation of newly formed erythrocytes containing 
labeled hemoglobin which are replacing cells that were formed prior 
to the administration of glycine and that are therefore without labeled 
hemoglobin, The plateau is reached and maintained when the erythro- 
cytes entering the circulation and those leaving the circulation contain 
little or no labeled hemoglobin. Eventually, the erythrocytes which were 
formed during and shortly after the administration of isotopic glycine 
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NORMAL MAN 


atom percent w'> Excess 


20 40 60 860 ©0 120 140 160 180 200 220 


TIME tN DAYS 


Figure 4—N® concentration in hemin after feeding N“-labeled 
glycine for 2 days. 


and which contain the bulk of the labeled hemoglobin undergo destruc- 
tion and are replaced by cells containing little or no labeled hemoglobin. 
The result is a decline in the isotope concentration in the hemin. This 
curve reflects the introduction into the circulation of a population of 
labeled erythrocytes, their survival and their disappearance from the 
circulation, in brief, the life span and pattern of destruction of the 
normal human erythrocyte. The average life span of the human erythro- 
cyte is approximately 120 days. The erythrocyte is destroyed not in a 
random fashion but rather as a function of its age. There appears to be 
no significant destruction of cells before the first month of age. The 
major portion of the cell population is destroyed between about the 
goth and 1soth days. 

Once the cell is destroyed, what is the fate of its hemoglobin? Balance 
studies in dogs have indicated that 80 to 100 per cent of the heme portion 
of hemoglobin is excreted as bile pigment.” There appears to be no 
significant reutilization of the heme for new hemoglobin formation.” 

Where and how is hemoglobin converted to bile pigment? The 
available evidence indicates that hemoglobin is converted to bile pigment 
not only in the liver but throughout the reticulo-endothelial system. 
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CONVERSION OF HEMATIN TO BILE PIGMENT 
IN NORMAL DOG 


Amount of Hematin N® Atom Per Cent N® Atom Per Cent 
Injected Excess in Hematin Excess in Stercobilin 
800 mg. 0.325 


An early school of thought held that the conversion of hemoglobin 
to bile pigment entails the splitting of hematin from globin and the 
conversion of hematin to bile pigment with loss of iron and rupture of 
the porphyrin ring. Much conflicting evidence was presented concerning 
the role of hematin in the formation of bile pigment. It is now established 
that hematin can be converted to bile pigment in the mammalian 
organism. 

If hematin labeled with N" is administered to a normal dog, sterco- 
bilin, a bile pigment isolated from the feces of the dog, is found to be 
highly labeled (Table 1).** In this experiment, at least 18 per cent of 
the administered hematin was converted to bile pigment within the first 
nine days after the administration of the hematin. 

Although it is clear that hematin can be converted to bile pigment 
in the mammalian organism, there is no information concerning the 
extent to which this pathway of bile pigment formation is normally 
operative. 

An alternative route for the formation of bile pigment has been 
proposed,"* which consists of oxidation of the a-methene carbon atom 
of the heme and the formation of at least one green compound, chole- 
globin. Then the porphyrin ring is opened, the e-methene carbon atom 
is lost, and the iron is split out. Biliverdin, a green bile pigment, is formed. 
Precisely when the globin is split from the pigment is unknown, but in 
man this step plus the reduction of biliverdin to bilirubin most likely 
occur in the reticulo-endothelial system. 


In disease states in which red cells are destroyed intravascularly 
the hematin which is formed becomes bound to albumin with the forma- 
tion of a compound called methemalbumin.*” As we have seen, this 
compound can be converted to bile pigment.” 

In normal man, however, the breakdown of hemoglobin appears to 
occur principally in the reticulo-endothelial tissue. Whatever the route 
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Figure 5 
Lowry, P. 'T., Ziegler, N. R. and Watson, C. J.% in Bull, Univ. 
Minn. Hosp, 24:166-80, 1952. Reprinted by permission. 


of catabolism of hemoglobin may be, the bile pigment which is released 
from the reticulo-endothelial cells is bilirubin. 

The bilirubin is transported in the blood bound to protein. In the 
liver the bilirubin is excreted into the bile apparently no longer in 
bound form. 

In the intestine, the bilirubin undergoes a series of reductions by 
reducing systems of intestinal bacteria. A scheme for this sequence of 
reactions has been proposed recently (Fig. 5).** Bilirubin, an orange-red 
pigment is converted to mesobilirubin, a light yellow pigment via 
dihydrobilirubin, which is reddish yellow. Under normal conditions it 
appears that dihydromesobilirubin is formed and that this is reduced 
to the colorless mesobilirubinogen. But if Terramycin or Aureomycin is 
given by mouth, a bile pigment with the same empirical formula as 
dihydromesobilirubin can be isolated. This is d-urobilinogen. Whether 
this compound is a normal intermediate in the formation of mesobili- 
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rubinogen, or whether it is an abnormal metabolite is not known. On 
oxidation of d-urobilinogen, an orange yellow pigment, d-urobilin, 
which is very strongly dextro-rotatory, is formed.** 

The colorless mesobilirubinogen can be further reduced to form 
stercobilinogen. Together, mesobilirubinogen and stercobilinogen consti- 
tute what is clinically known as “urobilinogen.” This urobilinogen is 
to a large extent reabsorbed from the intestine and returned to the liver 
via the portal circulation, In the liver it may be reexcreted into the bile 
and then into the intestine. This constitutes the entero-hepatic circulation 
of urobilinogen. When mesobilirubinogen is-oxidized, an orange-yellow 
pigment which is optically inactive is formed. This is i-urobilin. And 
when stercobilinogen is oxidized an orange-yellow pigment which is 
strongly levo-rotatory is formed. This is called stercobilin. 

The further fate of stercobilin, of i-urobilin, or d-urobilin is not 
known but it is likely that at least a portion of these pigments is degraded 
to other substances. In any case there is normally a smaller daily produc- 
tion of urobilinogen, which represents mesobilirubinogen, stercobilino- 
gen and the reduction products of i-urobilin and stercobilin, than the 
amount of bilirubin calculated from the daily destruction of hemoglobin. 
The possibility that smaller pyrrole units may be derived from bilirubin 
and so account for part of this discrepancy requires further exploration. 

Let us return to the question of the transport of bilirubin in the 
blood. The bilirubin in the serum can be measured by the van den Bergh 
reaction in which bilirubin reacts with diazotized sulfanilic acid. In 
normal sera and in the sera of many patients with hemolytic jaundice 
the addition of alcohol is essential for a rapid reaction to occur. In cases 
of obstructive jaundice, however, the reaction occurs rapidly in the 
absence of alcohol. This is a “direct” van den Bergh reaction, The 
reaction in the presence of added alcohol is an “indirect” reaction, 

The basis of the difference between the direct and indirect reactions 
is still in dispute. Recently, evidence has been presented which indicates 
that indirect reacting bilirubin is precipitated with the globulin fraction 
on ammonium sulfate fractionation while the direct reacting bilirubin 
is precipitated with the albumin fraction.** It was suggested also that 
the direct reacting bilirubin might be in the form of a metal complex 
with albumin. 

Other workers*® have extracted bile pigments from the sera of 
jaundiced patients and have separated them into two types. One type, 
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Gross metabolic changes of bilirubin 
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which is more soluble in organic solvents, manifests an indirect van den 
Bergh reaction and is believed to be bilirubin. The other type, which 
is more soluble in water, gives a direct van den Bergh reaction. Neither 
pigment appears to contain protein and the nature of the reaction with 
diazotized sulfanilic acid appears to be unrelated to linkage of the pig- 
ment with protein, It is clear that the mechanism of the van den Bergh 
reaction remains the subject of controversy, and these various findings 
require confirmation and further exploration. 

It may be well at this point to summarize the gross metabolic changes 
of bilirubin (Fig. 6). 

In normal man about 250 to 300 mg. of bilirubin should be produced 
daily from the degradation of the hemoglobin of newly destroyed 
erythrocytes. This bilirubin, presumably of the indirect reacting type, 
is converted in the liver to the direct type. In the intestine the bilirubin 
is reduced to the “urobilinogens,” a large portion of which is reabsorbed 
and reexcreted into the intestine. Normally, the urobilinogen is excreted 
almost completely in the feces, with up to 240 mg. daily as the normal 
adult value.” Little or no urobilinogen (up to 4 mg.) is normally 
excreted in the urine. 

This pattern may be altered in various disease processes. In hemolytic 
processes the capacity of the liver to handle bilirubin may be exceeded 
so that bilirubinemia of the indirect reacting type occurs; in addition 
the large amounts of urobilinogen which are formed and reabsorbed 
from the intestine may exceed the capacity of the liver for reexcretion 
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with the result that increased amounts of urobilinogen appear in the 
urine, 

Complete extrahepatic obstruction, as by a carcinoma of the head 
of the pancreas, will result in jaundice with bilirubin of the direct 
reacting type, with no fecal or urinary urobilinogen but with bili- 
rubinuria. 

Parenchymatous diseases of the liver may produce varying patterns. 
There may be increased amounts of indirect reacting bilirubin if the 
capacity of the liver to convert the indirect to the direct type is 
exceeded. If the process is primarily one of intrahepatic obstruction, 
there may be direct reacting bilirubin in the blood and in the urine 
with diminished amounts of fecal urobilinogen. If adequate flow of 
bilirubin to the intestine is restored, hepatic damage may be reflected 
in a diminished capacity of the liver to reexcrete urobilinogen with the 
result that urinary urobilinogen will increase. 

An evaluation of gross bile pigment metabolism in a patient must 
include these considerations: 1) The amount of hemoglobin which is 
being destroyed daily; 2) the functional capacity of the liver to excrete 
bilirubin into the bile; 3) the patency of the biliary tree; 4) the func- 
tional capacity of intestinal bacteria to reduce bilirubin to the urobilino- 
gens; 5) the functional capacity of the liver to reexcrete urobilinogen, 
6) the threshold of the kidney for the excretion of direct bilirubin. 

So far we have considered the conversion of hemoglobin to bile 
pigment. And the usually accepted theory of the origin of bile pigment 
is that it 1s derived exclusively, or very nearly so, from the hemoglobin 
of mature circulating erythrocytes. The advent of the isotope technique 
for the study of the life span of the erythrocyte afforded an opportunity 
for reinvestigation of the origins of bile pigment. If bile pigment is 
derived exclusively from the hemoglobin of mature erythrocytes in 
circulation, in experiments in which N* labeled glycine has been admin- 
istered, one would expect little or no N" in the bile pigment during 
the first few weeks of the experiment; and then as the labeled erythro- 
cytes begin to be destroyed there should be a progressive rise in the 
N" of the bile pigment with a peak concentration at the time of maximal 
decline in isotope concentration in the hemin. 

In a normal man hemin was isolated from the erythrocytes and 
stercobilin from the feces after the administration of N’® labeled glycine 
(Fig. 7). During the latter period of the experiment, 1.¢., from about 
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Figure 7—-N™ concentration in hemin and stercobilin of a normal man 
after the start of feeding N*-labeled glycine for 2 days. 
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the eightieth day onward, there is indeed a rise in the N’° concentration 
in the stercobilin which reflects the destruction of the hemoglobin of 
circulating erythrocytes, But during the first week of the experiment 
when the cells which are being destroyed are those formed approxi- 
mately 120 days earlier and when there is no apparent destruction of 
newly formed labeled cells in the peripheral blood, the N® concentration 
in the stercobilin attains a high value. This finding indicates that a 
portion of bile pigment is derived from one or more sources other than 
the hemoglobin of mature circulating erythrocytes. In normal man this 
fraction is at least 10 to 15 per cent of total bile pigment production. 
Confirmatory findings have been reported by other workers.“ 

What are the possible sources for this portion of the bile pigment 
in normal man? They may be considered in terms of four categories: 
1) The hemoglobin of newly formed erythrocytes which are destroyed 
in the bone marrow or very shortly after entering the peripheral blood 


from the marrow. There is, however, no evidence as yet to support 
this possibility; 2) myoglobin and the respiratory heme enzymes. The 
rates of turnover of these heme compounds are unknown and consequently 


an evaluation of their contribution to the production of bile pigment 
is only conjectural; 3) heme and porphyrins which are not utilized for 
hemoglobin formation. Evidence bearing on this possibility will be 
presented below; 4) direct formation of bile pigment without prior 
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Figure 8—N® concentrations in hemin and stercobilin 
after the start of feeding N*-labeled glycine for 2 days. 


formation of a porphyrin ring. There is as yet no evidence to support 
this possibility. 


The finding that a portion of bile pigment is normally derived from 
a source other than the hemoglobin of mature circulating erythrocytes 
seemed to offer a possible explanation for the discrepancy between the 
very high levels of bile pigment produced and the relatively low levels 
of hemoglobin and red cells turned over in the peripheral blood in 
untreated pernicious anemia. A study with N’® labeled glycine in such a 


patient reveals an average survival of erythrocytes of about eighty-five 
days and a striking elevation in the isotope concentration in the sterco- 
bilin (Fig. 8).** One can calculate that at least 40 per cent of the bile 
pigment produced in this patient was derived from one or more sources 
other than the hemoglobin of circulating erythrocytes. 

Further evidence for multiple sources of bile pigment is provided 
by a study in a patient with congenital porphyria ( Fig. 9). This 
patient, producing large amounts of uroporphyrin I and coproporphyrin 
I, had no anemia and indeed had a normal erythrocyte life span. And 
yet from the isotope concentrations in the stercobilin one can conclude 
that at least 30 per cent of the bile pigment was not derived from the 
hemoglobin of mature circulating erythrocytes. Similar studies on the 
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Figure 9—N*™ concentrations in hemin and stercobilin 
following the start of feeding labeled glycine for 
3 days. 
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formation of bile pigment in porphyria have been reported from other 
laboratories." 

A schema representing some of our presently available knowledge 
is shown in Figure 10. Pyrroles are utilized for the formation of a variety 
of porphyrins. Of these protoporphyrin is converted to heme which is 
used for the various heme compounds, Hemoglobin is in turn converted 
to bile pigment. The questions which we have raised involve the conver- 
sion of some of these intermediates to bile pigment without going 
through hemoglobin. The first of these which was tested was hematin, 
and as we have described earlier, this was readily converted to stercobilin. 
In addition, protoporphyrin labeled with C'* was administered to a dog 
and the stercobilin isolated from the feces was found to be significantly 
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labeled, indicating that at least 6 per cent of the protoporphyrin had 
been converted to bile pigment.** 

Studies in progress now are concerned with determining the extent 
to which other porphyrins may serve as precursors of bile pigment and 
the extent to which bile pigment may be formed directly without prior 
formation of a porphyrin. 


SUMMARY 


Hemoglobin, myoglobin and the respiratory heme enzymes occupy 
a central role in metabolic processes for they are concerned with the 
processes by which oxygen is made available to the animal cell and with 
the processes of cellular oxidation. 

In the biologic synthesis of heme, glycine and succinate are utilized 
for the formation of delta-amino-levulinic acid from which a pyrrole, 
probably identical with porphobilinogen, is formed. Uroporphyrin 
III can be formed from porphobilinogen, and protoporphyrin IX 
apparently can be derived, at least in part, from uroporphyrin IIL. 

The conversion of hemoglobin to bile pigment may proceed via the 
formation of choleglobin, Evidence is presented to indicate that this 
conversion might also proceed via hematin. A possible scheme for the 
sequence of reactions by which bilirubin is converted to other bile 
pigments in the intestine is presented, 

Recent studies on the direct and indirect van den Bergh reactions 
indicate qualitative differences in the chemical constitution of the pig- 
ments which give these reactions. 


Studies on the origin of bile pigment indicate that in normal man 
at least 10 to 15 per cent of total bile pigment is derived from one or 


more sources other than the hemoglobin of mature circulating erythro- 
cytes. In disease states such as pernicious anemia and congenital por- 
phyria, the proportion derived from alternative sources may be increased. 
Investigation of the nature of these alternative sources has revealed that 
hematin and protoporphyrin, unbound to globin, can be converted 
to bile pigment in the mammalian organism. 
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Paut KLeEMPERER 


Pathologist to The Mount Sinai Hospital, New York, N. Y. 
Professor of Pathology, College of Physicians and Surgeons, Columbia University 


Sue term “reticuloendotheliosis,” or “reticulosis,” is today 
frequently used as a diagnosis circumscribing a set of 
morbid tissue alterations of macroscopic and microscopic 
character. Its application to heterogeneous maladies such 

& 4 as Letterer-Siwe disease’ on the one hand, and to der- 

matopathic lymphadenitis,’ referred to as lipomelanotic reticulosis,* on 

the other, indicates that it is not a qualifying, but a broad generic term. 

It is not a simple descriptive, but a conceptual diagnostic symbol founded 

upon pathologic anatomic observations interpreted in terms of an ex- 

panded concept of Aschoff:* Reticuloendothelial System. In order to 
justify the use of the term, it may be well to clarify its meaning. 

The second component of the term, “osis,” is frequently used in 
pathologic anatomic nomenclature and denotes a morbid state of an 
organ, or of the entire body, characterized by an undue accumulation 
of metabolic products, such as in hydronephrosis, intestinal pneumatosis, 
or cholesterosis of the gall bladder or of tissue elements, such as in 
endometriosis or fibrosis. The ending, however, may also refer to a 
morbid state which is delineated by abstraction. In this sense, the term 
“nephrosis” was first applied to acquired renal disease which is neither 
of inflammatory, nor of neoplastic nature. Pathologic anatomists have 
rather reluctantly acceded to the use of such composite terms because 
they believed that the existing term, “degeneration,” which means a 
pathologic condition resulting from a primary disturbance of intra- 
cellular metabolism, adequately separated the conditions in question. 
One might become reconciled to the terms “nephrosis,” “hepatosis,” and 
even “myocardosis” as abridged symbols substituting for complex 
descriptive names such as “metabolic disturbances of the parenchyma 
of the kidney, liver or heart,” and might even allow “endocardiosis” to 


* Presented at the 26th Graduate Fortnight of The New York Academy of Medicine at a combined 
meeting with the New York Pathological Society, October 29, 1953. 
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stand for “non-inflammatory alterations of the endocardium.” However, 
the term “reticuloendotheliosis” is not explicit as regards the meaning 
of the ending, “-osis.” Does it refer to all morbid states characterized 
by undue proliferation of cells belonging to the reticuloendothelial 
system inclusive of localized lesions, or does it imply non-inflammatory 
and non-neoplastic biologic alteration of this widely dispersed cell 
system, characterized by its generalized augmentation? ‘This ambiguity 
of the meaning necessitates the addition of qualifying adjectives, such 
as in “lipomelanotic reticulosis,” or “benign inoculation reticulosis” for 
the lymphadenitis provoked by cat scratches, which identifies them 
empirically as localized reactive processes. Would it not be better to 
avoid any confusion and limit the term “reticulosis” or “reticuloendo- 
theliosis” to the generalized proliferation of the system? I am aware that 
generalization of the pathologic process might sometimes not be obvious, 
initially; but this is a diagnostic problem which is not solved by the use 
of the term in an all-extensive mode. In cases in which the clinical obser- 
vation does not reveal evidence of a generalized involvement of the 
reticuloendothelial system, but the microscopic appearance of an appar- 
ently local lesion in any part of the body raises the question of a 
generalized process, careful clinical and x-ray investigation may clarify 
the issue. If not, one has to await further developments before one 
includes such instances with reticuloendotheliosis, If it is accepted that 
the ending “-osis” limits the diagnosis “reticuloendotheliosis” to morbid 
states affecting the reticuloendothelial system in its totality, we can 
now enter into a discussion of the meaning of the first component in 
the context of the term. 

Aschoff* originally identified a multitude of heterogeneous mesenchy- 
mal cells widely dispersed throughout the adult animal body, because 
of their common ability to store colloidal dyes in granular form. The 
individual members of the reticuloendothelial system, such as the reticu- 
lar and endothelial cells of lymph nodes, spleen, and bone marrow, the 
stellate cells of Kupffer in the liver, and the ameboid wandering cells of 
the loose connective tissue, had been described by histologists many 
years before; but their biological relationship had not been recognized 
because their structure did not suggest such classification. Yet, their 
ability of phagocyting foreign material was known since Metchnikoff, 
and their association with reticulum fibers had been evident since Ranvier 
and Bizzozero. It was also well known to embryologists that the different 
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cells of the blood and connective tissue develop from a common un- 
differentiated mesenchymal cell, and that even in adult life, the perivas- 
cular adventitial cells may differentiate into macrophages or hematic 
elements. While for Aschoff the macrophagic differentiation of certain 
fixed connective tissue cells determined their identification as members 
of a mesenchymal metabolic system, he considered the probability that , 
the monocytes of the blood might also belong to the reticuloendothelial 
system. The fundamental significance of Aschoff’s generalization is the 
thesis that apparently fully developed mesenchymal cells are still capable 
of further differentiation. This theme was further elaborated by subse- 
quent investigators. Maximow’s hypothesis of mesenchymal germ layers 
of the adult organism is probably the broadest formulation of Aschoff’s 
basic idea. According to Maximow,” the ubiquitous connective tissue 
of the adult organism harbors cells which have retained their embryonal 
qualities of accelerated proliferation, as well as developmental potential- 
ity, and these potencies can be awakened by adequate stimulation. The 
main lines of differentiation of these cells are the histiocytic-macro- 
phagic, hematic, endothelial and fibroblastic, which are identical with 
those of the mesenchyme of the embryo. This expanded conception of 
the reticuloendothelial system is supported by investigations of experi- 
mental pathology, and the results of tissue culture. Since it has been 
proposed by Maximow, it has been applied in the investigations of 
pathologic anatomy. A morphologic classification of diseases character- 
ized by generalized proliferation of the reticuloendothelial system can 
well be established upon its recognized developmental potencies. Beyond 
that, the idea of its embryonal reactivity has served as a working hypo- 
thesis for our attempts at dynamic interpretation of static tissue altera- 
tions. Theoretically, generalized proliferations of the reticuloendothelial 
system can be classified into the following groups, according to the 
prevailing cell types: 1. histiocytic-macrophagic; 2. hematic; 3. fibro- 
blastic; 4. endothelial; and 5. undifferentiated. 


Hisriocytic RETICULOENDOTHELIOSIS 


A. Reactive to Microorganisms: A predominant histiocytic-macro- 
phagic reticuloendotheliosis occurs in many bacterial and protozoal 
infections. It is characteristic of the histologic alterations in typhoid 
fever and brucellosis, in fungal infections such as histoplasmosis, and in 
kala-azar. One might add tuberculosis—but only the cases of lymphatic 
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and hematic generalization. In some viral diseases such as lymphopathia 
venerea, or in cat scratch infections, there is also proliferation of histio- 
cytes in lymph nodes regional to the site of infection, but a generalized 
involvement of the reticuloendothelial system does not occur. The 
inclusion of well identified infectious diseases among the reticuloendo- 
thelioses serves more the academic than the practical purposes of diagnos- 
tic identification. Obviously, an etiologic term such as histoplasmosis is 
more qualifying than the generic name reticuloendotheliosis, or histiocy- 
tosis; however, the recognition that identified microorganisms can pro- 
voke a generalized proliferation of the reticuloendothelial system of 
histiocytic-macrophagic differentiation may serve in the interpretation 
and investigation of obscure cases of similar pathologic anatomic char- 
acter in which the etiologic factor is not obvious. Moreover, the recog- 
nition of the systemic response to the invasion of microorganisms has 
raised questions of general biologic significance which still await a solu- 
tion. Since Metchnikoff’s discovery of phagocytosis of bacteria, the 
large mononuclear cells have been assigned an important role in the 
defense of the body against microorganisms. This simple teleologic 
interpretation required further analysis and the mechanism of reticulo- 
endothelial proliferation became a focal point of interest of immunology. 
For many years, the reticuloendothelial system was regarded as the site 
of antibody formation but experimental attempts to prove the hypo- 
thesis by blockade did not result in an unequivocal answer, and the 
evidence remained circumstantial, The most direct approach was used 
by Florence Sabin® to prove the hypothesis, She injected azoproteins 
into rabbits and could visualize the fate of these labeled proteins within 
the animal body. She saw the incorporation of the antigen within the 
reticuloendothelial system cells, and noted the shedding of cytoplasmic 
particles. Because the disappearance of the antigen coincided with a rise 
in antibody formation, she considered the result of her experiments as 
a proof of the antibody-producing function of the reticuloendothelial 
system. This concept was challenged by subsequent observations which 
linked gamma globulin and antibody formation to the small lympho- 
cytes, and particularly to plasma cells. Of course, if one regards these 
cells as derivatives of the reticuloendothelial system one can still uphold 
its role in antibody formation. However, the functional significance of 
the histiocytosis in infections again becomes highly problematic. One 
has to take refuge in a hypothesis which might sound reasonable, but 
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has not been proven. It is conceivable that the histiocytic stimulation 
is linked to degradation of the microorganism by antibodies formed by 
lymphocytes or plasma cells, whereby chemical substances are liberated 
which activate the reticuloendothelial system. This general hypothesis 


is suggested by the fact that the proliferation of epithelioid cells, which 
take their origin from cells of the reticuloendothelial system, can be 
provoked by a lipid fraction derived by chemical extraction from the 
tubercle bacillus. One might hypothesize that immune bodies developing 
during infections against the protein component of the tubercle bacillus 
might neutralize this antigen and leave the lipid fraction free to stimulate 
the epithelioid cell response, Notwithstanding the acceptability of this 
speculation as a working hypothesis for further investigation, it is a 
fact that the lipid fraction of the tubercle bacillus activates the prolifera- 
tion of cells of the reticuloendothelial system. This observation leads 
logically to the consideration of the second group of systemic macro- 
phagic histiocytosis. 

B. Reactive to Metabolic Disturbance (Lipoidosis): The accumula- 
tion of lipid in the Kupffer cells of the liver and the splenic reticulum 
cells in man, associated with lipemia as it occurs in diabetes, certain 
nephropathies, and in xanthomatosis where lipophages abound also in 
the skin, reflects the ability of the reticuloendothelial system of storage, 
identical in its mechanism to the removal of circulating colloidal dyes 
in the classical animal experiments of Aschoff and his school. Excessive 
storage of cholesterol in all parts of the reticuloendothelial system is 
strikingly demonstrated in rabbits which are fed or injected with 
cholesterol in experiments designed to produce atherosclerosis. Yet 
human diseases, commonly designated as lipoidoses, show no such asso- 
ciation of lipid storage in the reticuloendothelial system and lipemia, 
although the former is most conspicuous. Such observations indicate that 
the mechanism of lipid deposition within the reticuloendothelial system 
in human lipoidosis cannot be identical with the removal of colloidal 
substances, as it obtains in the experimental animal. It is, therefore, 
assumed that the accumulation of lipids in human lipoidosis is the result 
of a disturbance of intracellular metabolism which arrests the transporta- 
tion of lipids to the neural tissue and its final transformation into cere- 
brosides. This hypothesis finds support in the fact that atrophy of the 
brain is found only in the infantile form of Gaucher’s disease, because 
of the greater cerebroside requirements of the undifferentiated brain 
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tissue. The difference in mechanism of the natural and experimental 

forms of lipoidosis is also evident in that the former are associated with 
é a striking proliferation of the reticuloendothelial system, while injection 
of lipids isolated from cases of Gaucher’s and Niemann-Pick disease 
leads only to their temporary storage within the system without a 
growth stimulation, It seems reasonable to explain this difference by 
the assumption that, in human disease, a constant destruction of the 
affected cells leads to the liberation of lipids which, in turn, stimulate 
cell proliferation. The pathologic features of Gaucher's disease are so 
well known that a description seems superfluous; however, I should 
like to call attention to two details of the microscopic picture of the 
spleen which seem to be of significance. The sinus endothelial cells do 
not contain lipid, in contrast to the intersinusoidal and _periarteriolar 
reticulum cells of the red pulp, although they do show an accumulation 
of iron pigment. This indicates that there might be a functional differ- 
ence between these two elements of the reticuloendothelial system in 
the spleen. In one case of Gaucher's disease associated with a marked 
anemia, I observed extramedullary blood formation in the spleen, and 
noted the development of hemacytoblasts from cells of the reticulum 
which had stored Gaucher substance. This observation indicates that the 
differentiation of a reticuloendothelial cell along one line does not 
necessarily exhaust its developmental potentiality. 

The pathognomonic features of Niemann-Pick disease have been 
described so frequently that a detailed account would be repetitious. 
It seems worthy of emphasis, however, that the lipid (sphingomyelm) 
deposits are not limited to the reticuloendothelial system, but are often 
found widely distributed, Of particular interest is the involvement of 
the ganglion cells in the central nervous, as well as in the sympathetic, 
system and in the retina. The disturbance of intracellular lipid meta- 
bolism is, therefore, more extensive than in Gaucher’s disease. A similar 
ballooning of the ganglion cells is characteristic of amaurotic familial 
idiocy, but the reticuloendothelial system is not afflicted in this disease, 
which must, therefore, not be classified with the group of reticuloendo- 
theliosis. 

Certain features in the microscopic picture of chondrolipoid dys- 
trophy (gargoylism) lead one to question whether this disease should not 
be included. There are deposits of a not-yet-identified substance in the 

endothelial cells of the splenic sinuses and in histiocytes of the endo- 
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cardium and larger vessels. Ganglion cells show ballooning resembling 
that found in Niemann-Pick disease and amaurotic family idiocy. There 
is, in addition, a marked collagen fiber production leading to deformities 
of the heart valves and to intimal plaques in the large arteries. The 
picture reflects a widespread involvement of the mesenchyme, but no 
predilection of the lesions for the reticuloendothelial system. Hand- 
Schiiller-Christian disease has been classified with the lipoid histiocytoses 
because it shows striking cholesterol deposits within proliferated histio- 
cytes. The distribution of the lipophages is at variance with that of 
the two other lipoidoses because the histiocytes form sheaths and nodules, 
and the involvement of the reticuloendothelial system is not as systemic 
as in Gaucher’s and Niemann-Pick disease. Spleen, liver and lymph 
nodes are not as constantly affected, and the skeletal lesions are of 
irregular and not diffuse distribution. In addition, there are frequently 
tumor-like masses in the falx cerebri and in the dura mater, as well as 
in the pleura and retroperitoneal tissues. Not only macroscopically, but 
also microscopically, the lesions differ fundamentally from those of the 
two other maladies. The aggregation of cholesterophages is associated 
with fibroblastic proliferation and the histologic picture is best char- 
acterized as lipogranulomatosis. Rowland’ maintained that the lipoid 
histiocytosis is provoked by a primary systemic disturbance of choles- 
terol metabolism. This concept is no longer accepted by the majority 
of investigators, who believe that the lipoid granulomata develop from 
histiocytic nodules in which only secondary cholesterol is stored. Let- 
terer® assumes that this lipid storage is engendered by a disturbance of 
intracellular lipid metabolism analogous to that postulated for Gaucher’s 
and Niemann-Pick disease. He points out that the histiocytes in Hodg- 
kin’s disease may also become infiltrated with cholesterol. The idea 
of the secondary nature of the lipid storage in Hand-Schiiller-Christian 
disease was suggested when, upon critical microscopic examination, it 
became evident that the newly formed granulomata were devoid of lipid, 
and that in classical instances of this disease, non-lipid histiocytic gran- 
ulomata are not uncommon. The observations that Letterer-Siwe’s 
febrile, rapidly progressing, non-lipoid histiocytosis of infancy may 
develop into a typical lipoid granulomatosis of the Hand-Schiiller-Chris- 
tian type gave further support to the belief that this disease should not 
be included with the primary lipoidoses. It is obvious that these investiga- 
tions are on an observational level only, and have not contributed to an 
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understanding of the pathogenesis of the maladies concerned. In fact, it 
might appear as if the suggested parallelism between lipoid and non- 
lipoid granulomatosis represents a retrogression in comprehension, if 
compared with the unequivocal pathogenetic concept of Rowland. Yet, 
in the interest of an ultimate comprehension of hitherto obscure maladies, 
it seems advisable to pay attention to apparently minor morphologic 
features, even if they conflict with an attractive hypothesis. Similar con- 
siderations have cautioned me not to accept wholeheartedly an identifica- 
tion of the eosinophilic granuloma of the bone as a localized form of 
Hand-Schiiller-Christian disease. I believe the evidence, that eosinophilic 
granuloma represents an initial phase of generalized lipoid granulomatosis, 
is not adequate and a localized reticuloendotheliosis is a contradiction in 
adjecto., 


Il. Hematic ReTICULOENDOTHELIOSES 


Aschoff, in his original report, already postulated a hematic potential- 
ity of the reticuloendothelial system because he accepted the reticulo- 
endothelial origin of the blood monocyte, However, the opinion of 


hematologists regarding the origin of this cell type became divided, since 


Naegeli maintained its myeloblastic derivation. The recognition that 
cases of acute leukemia with monocytic blood picture may, in their fur- 
ther course, pass into myeloblastic or even myelocytic leukemias seemed 
to support Naegeli’s contention, However, the fact that some cases of 
monocytic leukemia did not show such transformation led to the com- 
promise (Downey*) of accepting a myeloblastic monocyte and a true 
monocyte of immediate reticuloendothelial origin, Leukemias with this 
cell type can, therefore, be regarded as leukemic reticuloendothelioses 
and show, according to Downey, a primary irreversible hyperplasia of 
the reticuloendothelial system. However, such hemoblastoses are rare. 
In the majority of the chronic lymphatic or myeloid leukemias there is 
no evidence of a proliferation of the reticuloendothelial system, although 
this could be postulated on theoretical grounds since the reticulum cells 
of the hematopoietic organs are the precursors of blood cells in early 
embryonal life. It is, however, most likely that the multipotent embryonal 
mesenchyme provides, in late fetal life, an adequate store of blood stem 
cells which supply the physiologic demands, and under pathologic stim- 
ulation, will lead to leukemia. Only in rare instances of chronic leukemia 
has a local proliferation of fixed reticulum cells been observed upon mic- 
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roscopic examination, and the coincidence of chronic lymphatic leukemia 
with reticulum cell sarcomatosis has been reported by several authors. 
The direct derivation of stem cells (hemocytoblasts) from the reticulo- 
endothelial system has often been claimed for the acute leukemias. In 
some cases, there is evidence of a proliferation of fixed reticulum cells 
within the organs of the hematopoietic system, and of a separation of 
rounded cells into the meshes of the cellular reticulum. In most cases of 
acute leukemia such direct formation cannot be recognized, and it has 
been assumed that the excessive formation of immature blood cells origi- 
nates in a growth stimulation of the pre-existing stores of such elements, 
particularly of the bone marrow, The excessive myeloid transformation 
of the other organs of the hematopoietic system is, accordingly, explained 
as histohomologous metastasis, in accordance with the neoplastic theory 
of the leukemias, Nevertheless, it seems to me that the possibility of a 
direct transformation of the reticuloendothelial system into blood cells 
still deserves consideration. The existence of an undifferentiated cell sys- 
tem which can be provoked to unbalanced proliferation and subsequent 
differentiation is an attractive hypothesis which should not be disre- 
garded. Certain phases in the evolution of polycythemia vera, such as the 
appearance of leukemia and myelofibrosis, or even osteosclerosis, may 
well be explained in terms of the multipotentiality of the reticulo- 
endothelial system. The splenomegaly in this disease is not infrequently 
characterized by a conspicuous and diffuse proliferation of undiffer- 
entiated reticulum cells obliterating the normal sinus structure of the 
spleen. This reticulosis of the spleen may, or may not, be associated with 
extramedullary blood formation. It is, however, generally accompanied 
by a striking augmentation of the fibrillar reticulum. In the bone mar- 
row, the myelofibrosis can be traced to reticulum cells, and in lymph 
nodes an augmentation of the fibrillar reticulum can also be related to a 
stimulation of the cytoplasmic reticulum, Such observations in polycy- 
themia vera suggest that the puzzling entity of osteosclerotic anemia 
might be better understood if one views it with reference to the multi- 
potentiality of the reticuloendothelial system. It should be mentioned 
here that the concept of multipotentiality of the system implies a lability 
of the cell competence, and that, therefore, the morphologically apparent 
differentiation does not preclude a subsequent development, along a dif- 
ferent line, of cell potency. 
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Ill. ReTICULOENDOTHELIOSIS 


These observations and considerations indicate the significance of a 
fibroblastic differentiation of the reticuloendothelial system in hematic 
disorders. As a rule, however, the fibroblastic potency appears only in 
pathologic conditions of local distribution. It is possible that the rare 
generalized spindle cell sarcoma of lymph nodes represents an instance 
of a systematized fibroblastosis of the reticuloendothelial system, The 
fibrous transformation of Hodgkin’s disease could be similarly classified, 
since the reticuloendothelial origin of the characteristic cel! proliferation 
is widely accepted. 


IV. RericULOENDOTHELIOSIS WITH ENDOTHELIAL DIFFERENTIATION 


The endothelial cells of the blood sinuses of spleen, liver and bone 
marrow form an integral part of the reticuloendothelial system. ‘Theoreti- 
cally, it might be postulated that a proliferation of the reticuloendothelial 
system can become differentiated into cells lining blood spaces. ‘This as- 
sumption seems verified in the hemangiosarcoma of the spleen where the 
transformation of proliferations of reticulum cells into blood sinuses can 


actually be observed. A similar origin from the Kupffer cells of the liver 
has been maintained for hemangio-endothelioma of the liver. A general- 
ized proliferation of the reticuloendothelial system with angiomatous 
differentiation is assumed to represent the morphogenesis in cases of 
Kaposi’s hemorrhagic sarcoma with generalization throughout the body. 


V. RETICULOENDOTHELIOSES 


The theoretical classification of generalized proliferation of the 
reticuloendothelial system embraces, so far, only those groups in which 
the systematic cell growth is associated with a characteristic cell differ- 
entiation, The individual members of the group are represented by 
clinically and anatomically well defined morbid entities. There remains, 
then, only a fifth group which is distinguished by the undifferentiated 
character of the proliferating cells. One could refer to such cases as true 
reticuloendothelioses. They can be subdivided into two groups, one of 
which is associated with macroscopically evident invasive properties, the 
reticulum cell or retothelial sarcomatosis. The other group resembles 
leukemia in its gross features because of striking involvement of spleen, 
lymph nodes, liver and bone marrow, the main depots of the reticulo- 
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endothelial system. Its separation from leukoses is often extremely diffi- 
cult because of the uncertainty of a differentiation from immature 
hematic cells on morphological grounds only. An attempt to establish 
the diagnosis by biopsy meets with the greatest difficulties, and even 
the autopsy diagnosis often remains controversial. 


SUMMARY 


In the foregoing pages an attempt has been made to fit a multitude 
of clinically, morphologically and etiologically heterogeneous maladies 
into a theoretical scheme of diseases characterized by generalized pro- 
liferation of the reticuloendothelial system, classified as reticuloendothe- 
lioses. It is evident that this term is too extensive, and has to be subdivided 
according to the differentiation of the prevailing cell types. But even 
the subgroups are too inclusive and require subdivision to separate in- 
dividual nosologic entities. One cannot escape the question as to what 
can be gained by the use of the term “reticuloendotheliosis.” Diagnostic 
terms are symbols which stand for an assemblage of morbid manifesta- 
tions characteristic of a disease. A standardized nomenclature attempts 
to substitute pathogenetic definition for such symbols. Reticuloendothe- 
liosis as a diagnostic term aims at such definition, but because of the 
multiplicity and uncertainty of the biologic factors responsible for the 
proliferation of the reticuloendothelial system, the term is too general 
and, therefore, meaningless, By adding qualifying descriptive adjectives, 
it becomes cumbersome and abstruse. Is it, then, not advisable to con- 
tinue, for the present, with the use of the old, meaningful, diagnostic 
symbols, even if they refer only to the names of the original authors? I 
believe we can safely abandon the scientific prudery of eschewing epony- 
mic designations. The term “reticuloendotheliosis” should be reserved 
for the postmortem diagnosis of the rare cases of generalized proliferation 
of the undifferentiated cells of the system, such as first reported by 
Tschistowitsch and Bykowa.”° The intra vitam diagnosis from generally 
inadequate biopsy material is hazardous because the morphologic identifi- 
cation of the undifferentiated reticulum cells is extremely difficult. 

While I caution against the use of the term “reticuloendotheliosis” in 
a diagnostic sense, I believe that the concept of diseases of the reticuloen- 
dothelial system is of great importance as a working hypothesis. While 
Aschoff’s generalization rests upon the results of animal experimentation, 
it is obvious that subsequent observations of human diseases have posed 
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questions which could not have been raised by abstract ratiocination and 
experimentation. Morphological analysis has taught us that many morbid 
entities can be descriptively defined as reticuloendothelioses, but the 
term remains static and devoid of meaning as long as we do not under- 
stand the factors provoking the proliferation of the system and the 
mechanism by which they act. 
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Symposium on Antibiotic Therapy 


Introduction 


Georce A. PERERA 


peseseseseseHr is a pleasure to welcome the members of the Section on 
5 Medicine and other guests to this meeting tonight. | need 
not remind this group of the abuse of antibiotic therapy 


in the practice of medicine, The fact remains that we are 


Geseseseseses4 all called upon to use them, and even when employed in 
justifiable instances, complications appear which are sometimes un- 
avoidable. We are obliged therefore to be familiar with these complica- 
tions and the possible means of dealing with them when they are 
encountered. 


A bacteriologist once remarked that for every weapon discovered 


to combat bacterial infection, the bacteria have at least a dozen counter- 
measures at their command to escape extermination, It is possible 
that we have not seen the end of their menace, that resistant strains 
may appear in the future in epidemic form. It is possible that an increasing 
percentage of the population will become sensitized and unresponsive. 
It is possible that the recent increase, both relative and absolute, in such 
disorders as periarteritis nodosa and lupus erythematosus disseminatus 
may be related to the introduction of antibiotic therapy—at least the 
curve of incidence began its sharp rise in temporal relationship to the 
use of sulfonamides and other drugs. 

And so I should like to introduce our speakers who will discuss the 
frequency and management of complications of antibiotic therapy 
as pertaining to their own major fields of interest. 
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MANAGEMENT OF THE 
DERMATOLOGIC COMPLICATIONS OF 
ANTIBIOTIC THERAPY* 


Cart T. 


gSeseseseseseSix widespread use of antibiotic agents has not only 

resolved many problems in the field of infectious diseases 

T —but it has also created a number of new and sometimes 

perplexing ones. These include the various untoward 

S side effects which are seen more and more as the use of 

antibiotics becomes more common. Some of these side effects are toxic; 

some are allergic and others seem to be related to the biologic activities 
of the antibiotic agents themselves. 

The triumphs of the antibiotic drugs are emphasized regularly in the 
literature but the dangers and harmful sequellae of their uses and 
especially of their abuses have only recently begun to be stressed. 
Perhaps they deserve some emphasis also. None of us would imply that 
the harmful effects that may follow the use of antibiotics should dis- 
courage the physician from using them when they are indicated. I do 
believe, however, that they should make him hesitant to use anitbiotics 
in cases or in situations where the indication for their use is entirely 
absent or at most only slightly suggestive. 

My assignment is to discuss briefly with you the management of 
the dermatologic complications of antibiotic therapy. These dermatolo- 
gic complications are mostly the result of sensitization, that is, they are 
mainly allergic complications. They occur in the form of various skin 
lesions, either during the course of therapy or soon after the adminis- 
tration of the same (or closely related) agent is resumed. These skin 
lesions may be transient but usually they increase in severity or lead to 
more serious consequences if administration of the antibiotic is continued 
after the eruption appears. It is difficult to give accurate data on the : 
incidence of these dermatologic complications. At the present time one 
may expect dermatologic complications in about 4 or 5 per cent of 
all patients given antibiotic therapy. 


© Presented before the Section on Medicine of The New York Academy of Medicine, January 
19, 1954. 


ag 
¥ 


Symposium on Antibiotic Therapy 


Types or CoMPLICATIONS 


The most common types of dermatologic lesions which may occur 
as a complication of antibiotic therapy are listed below. 

1. A skin eruption frequently seen in hypersensitiveness to the anti- 
biotics is a macular or maculo-papular ( morbilliform) drug eruption. 
Sometimes the eruption may be scarlatiniform or it may take on the 
characteristics of erythema multiforme. It may even become vesicular 
or purpuric if the reaction is severe enough or if the drug is not stopped 
soon enough. 

2. Another type of skin eruption is the urticaria or angioedema 
which may be seen alone or as part of a serum sickness type of hyper- 
sensitive reaction to antibiotics. 

3. A third type of dermatologic reaction is the eczematous dermatitis, 
This may be widespread enough to give a generalized exfoliation with 
severe weeping and oozing, or it may be particularly pronounced in 
the groins or on the feet where the patient may have had a previous 
dermatophy tosis, 

4. A true contact dermatitis may be seen in individuals who 
handle antibiotics or who use them locally. This may occur in those 
who have never received antibiotics by injection or by mouth. Contact 
dermatitis of this type is seen particularly with penicillin and streptomy- 
cin and this emphasizes the fact that the application of antibiotics in 
ointment form to the skin is a good way to induce sensitization. For this 
reason, the local use of antibiotics should be limited mainly to bacitracin, 
Neomycin, gramicidin and polymyxin. These have a low sensitizing 
index and are unlikely to be given parenterally at some future date. 

5. Mucous membrane manifestations may also be seen as a compli- 
cation of antibiotic therapy, Oral complications may occur with any of 
the antibiotics but are most frequent with broad spectrum (Aureomycin, 
chloramphenicol and Terramycin) therapy. 

The usual manifestations are a red, inflamed oral mucosa with a 
swollen denuded tongue. Sometimes there is a dermatitis at the angles 
of the mouth. Sometimes the tongue is black and hairy and there may 
be an overgrowth of monilia organisms. At least C. albicans is frequently 
cultured, but the exact relationship of this microorganism to the symp- 
toms is still a question, Antibiotics themselves do not stimulate the 
growth of yeasts but it seems that in some individuals, C. albicans will 
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grow excessively when the antibiotic destroys the inhibitory bacteria. 

Stomatitis and glossitis may also occur from the use of antibiotic- 
containing troches or lozenges as a true contact sensitivity of the mucous 
membranes. Contact sensitivity of this sort is not infrequent and may 
be seen in 15 to 20 per cent of patients who use these troches. There is 
doubt that this form of treatment is to be recommended at all. 

6. Other dermatologic reactions that may occur following the 
parenteral administration of antibiotics are: (a) fixed drug eruptions 
and (b) local inflammatory reactions at the injection sites. Local reac- 
tions at the sites of injection of antibiotics increase in intensity with 
successive injections and take on the characteristics of an Arthus-like 
phenomenon. 


\IANAGEMENT OF THE COMPLICATIONS 


In the management of the dermatologic complications of antibiotic 
therapy the first and most important measure is to stop the administration 
of the drug. 

For the urticarial or serum sickness type of dermatologic reaction, 
the antihistaminics in relatively large doses are very helpful. Pyriben- 
zamine or Benadryl, in doses up to 400 or 600 mg. daily, will often 
reduce the hives and relieve the pruritus even though they do not help 
the arthralgias or reduce the lymphadenopathy. In other untoward 
dermatologic reactions to the antibiotics such as the maculo-papular 
eruptions, the eczematoid responses, and the mucous membrane mani- 
festations, the antihistaminics are of little use. In contact dermatitis from 
antibiotics (or from anything else), the antihistaminics again are without 
much value. 

For the severe dermatologic manifestations—urticarial, vesicular or 
bullous, exfoliative, eczematous, or the contact type of hypersensitivity, 
I believe that the use of the corticosteroids is indicated. They relieve 
the pruritus, edema and weeping and quickly make the patient feel and 
look better. Indeed, this is an ideal situation for the use of ACTH or 
cortisone since the condition to be treated is self-limited in duration 
(if the administration of the antibiotic is stopped) and since the remis- 


sion induced by the corticosteroids may easily be prolonged enough to 
cover the natural evolution of the complicating dermatosis. The doses 
of corticosteroids required for relief may be large but there is little 
danger since the therapy need be continued for only a short time. For 
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example, cortisone 300 mg. daily for three days, and then diminished 
by decrements of 50 mg. each day, will usually give good results. 

For the local care of the skin, if the eruption is merely morbilliform, 
a bland emollient such as calamine liniment, N. F., or peanut oil will 
be sufficient. If there is weeping or oozing, wet compresses of aluminum 
actetate solution 5 per cent (diluted 1:30) or normal saline are used. 
During the acute stages the local use of nothing more elaborate than 
calamine liniment is indicated, Ointments and antihistamine-containing 
lotions or ointments containing antihistaminics are not employed since 
the so-called antihistaminics are known to be sensitizers in their 
own right. 

For the stomatitis complicating antibiotic therapy we depend mainly 
on warm saline mouth washes. Often large doses of vitamin-B complex 
are also given, not because vitamin B will give any outstanding thera- 
peutic results but, I suppose, because the appearance of the oral mucosa 
reminds us of that seen in vitamin B deficiencies. For the vaginitis or 
perianal dermatitis, douches or wet compresses of silver nitrate 1: 5000 
are very helpful, particularly if there is a complicating moniliasis. After 
douching or compressing three or four times daily, a dusting powder 


of salicylic acid 2 per cent in starch and tale may be used. 
Actually, in these situations it is not so much what one does as what 
one does not do that helps the patient. 
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MANAGEMENT OF THE 
GENITO-URINARY COMPLICATIONS 
OF CHEMOTHERAPY * 


Joun K. Lattimer 


VAGINITIS 


Since the advent of the broad spectrum antibiotic drugs, 


4) urologists have been seeing an increasing number of 
S patients with monilial vaginitis and irritation around the 
4 urethral meatus. This begins several days after the start 
rt m of chemotherapy. These patients come to the urologist 
because the Suining on urination is the most prominent symptom. This 
complication occurs most frequently in elderly ladies past the meno- 
pause, who have an atrophic vaginal epithelium. These fragile tissues do 
not tolerate strong medications such as gentian violet, as the initial 
treatment. Saline irrigations or douches should be used for a day or 
two, followed by dilute applications of silver nitrate and, finally, 1 
per cent gentian violet for refractory areas of moniliasis. 


Due ro Sutra Drucs 


When the sulfa drugs first came into wide use, circa 1940, urologists 
saw a great many patients with oliguria and anuria, resulting from a pre- 
cipitation of sulfa crystals in the urinary tract. The diagnosis was usually 
obvious from the history, since these patients were usually taking large 
doses of the drug, w ere not forcing fluids and were not keeping the 
urine alkaline, Cystoscopy would reveal clusters of yellowish crystals 
projecting from both ureteral orifices, These crystals could be dislodged 
with ureteral catheters, and a hydronephrotic flow procured from the 
kidney pelves. Occasionally there was additional precipitation within 
the collecting tubules of the renal parenchyma and, still more rarely, 
there was a nephrotic type of reaction of the renal tubules, The treat- 
ment consisted of mechanical cleansing of the ureters and kidney pelves 
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with ureteral catheters and irrigations with sterile sodium bicarbonate 
solution, The treatment of persistent anuria was the same as that for 
any other type of anuria, consisting of restricted fluid intake, restricted 
protein and potassium consumption, and the careful maintenance of 
equilibrium of the body fluids until the condition resolved itself after 
five to fourteen days. Hyperkalemia can now be treated with exchange 
resins, should it occur. 

Sulfadiazine is especially dangerous in this particular respect and in 
recent years there has been a considerable switch away from it, towards 
the more soluble sulfa drugs, such as Gantrisin and Elkosin and to the 
so-called triple sulfa drugs. In still more recent months, however, there 
has been some discussion of the fact that sulfadiazine is basically still 
the most potent sulfa drug and that there may be some reversion to its 
wider use. Should this occur, it would be well to again impress our house 
officers and ourselves with the fact that large doses of sulfadiazine do 
require sodium bicarbonate or other alkalinizing adjuvants, and that 
the forcing of fluids is essential during the administration of sulfadiazine 
or any of the less soluble sulfa drugs. 


REsIsTANCE 


It is fairly standard practice to treat mild initial urinary infections 
among out-patients with small doses of sulfa drug on an empirical basis, 
since most of them will respond to simple treatment of this type. Should 
the infection persist, however, despite the administration of this type 
of therapy, the next step should be to procure a catheterized sterile 
urine for culture. It is also wise to do drug sensitivity tests on the 
organism grown from this examination, Between 25 and 50 per cent 
of our urine cultures are now showing resistance to many of the drugs 
previously considered appropriate for these organisms. If the sensitivity 
tests show that the organism is a refractory one or is sensitive to only 
a few medications, the patient should now be subjected to a thorough 
urological work-up, lest the only effective antibiotic weapon be squan- 
dered. A search should be made for urinary calculi or mechanical 
obstructions in the urinary tract, which would make it impossible to 
sterilize the urine. The appropriate antibiotic should be saved for the 
purpose of tiding the patient over any operation that might be necessary 
and for cleaning up any residue in the urinary tract after the surgical 
correction of the obstructive factors. 
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COMPLICATIONS FROM STERILIZATION OF BoweL 


In preparation for uretero-sigmoid transplantation it is the practice 
of all urologists to administer Terramycin, Neobacin or Sulfathalidine 
in sufficient doses to sterilize the colon, so that any fecal material spilled 
at surgery will do no damage in the peritoneal cavity, There have been 
reports that this practice of sterilizing the bowel has occasionally resulted 
in a fatal complication. Some patients harbor a staphylococcus which is 
resistant to the medications used for bowel sterilization and which then 
undergoes tremendous overgrowth in the bowel when all other organ- 
ims are killed off by the sterilization procedure for the colon. Some of 
these patients have developed an overwhelming staphylococcic toxemia, 
septicemia and have died, as a result. It is therefore our practice to take 
a culture from the colon during and after preparation for uretero- 
sigmoidostomy, in order to determine whether any overgrowth of a 
resistant organism in unusual numbers is taking place. The reaction to 
such a toxemia appears similar to that of severe cholera and is too much 
for a patient who is undergoing a major operation such as uretero- 
sigmoidostomy. 


CoMPLICATIONS OF CHEMOTHERAPY FOR TUBERCULOSIS 


Renal tuberculosis is a serious disease requiring at least one year of 
chemotherapy. The various potent drugs employed for this purpose 
give rise to complications. Ataxia resulting from protracted use of 
streptomycin is not nearly so much of a problem as it was in the days 
when streptomycin was given daily. It is common practice to give 
streptomycin twice weekly now, so that ataxia is a rare complication. 
Elderly patients may occasionally develop this complication, however, 
which can be treated by giving eye and coordination exercises daily, 
in an effort to aid the patient in substituting the visual and muscle, joint 
and tendon senses for his damaged vestibular sense. These exercises are 
fairly successful in clinical practice. Deafness from dihydrostreptomycin 
is also rare when the drug is given at bi-weekly intervals, but, in an 
effort to combat both ataxia and deafness, there has recently been 
advocated the combination of half streptomycin and half dihydro- 
streptomycin, which is now being tested in long-term therapy so as to 
eliminate both complications. Drug resistance to streptomycin develops 
rapidly if the drug is given alone. It is therefore mandatory that all 
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patients receiving streptomycin should at the same time be receiving at 
least one other anti-tuberculosis drug, either PAS or Isoniazid. The 
same is true of Isoniazid; it should not be given alone, lest resistance 
develop rapidly and diminish the effectiveness of this medication, When 
two drugs such as PAS and streptomycin are given together, the com- 
bination is effective for a much longer period and the end results are 
therefore much better. Combinations of streptomycin and PAS give 
80 per cent two year conversions of the urine cultures from positive 
to negative, whereas in a comparable period with comparable lesions, 
streptomycin alone gave only a 37 per cent conversion rate. The same 
is true of Isoniazid, that when it is given in combination with other anti- 
tuberculosis drugs, it is more effective than when given alone, since 
resistance does not develop so rapidly. 

Isoniazid Toxicity: Isoniazid is a central nervous stimulant. If it is 
given to patients whose renal function is severely damaged by tubercu- 
losis, for instance, the blood level will rise progressively as the drug 
accumulates in the blood stream. The patient will be nervous and jittery 
at first, will then have sphincter spasm, requiring Banthine to enable 
him to void, and finally he will develop hyper-reflexia, convulsions and 
may even die. It is therefore imperative in patients who are moderately 
uremic, as from destructive tuberculosis of the kidneys, to decrease the 
dose of Isoniazid to approximately 200 mg. daily instead of 300 mg., or 
to do blood levels so as to know when toxic levels are approached. The 
drug is not toxic for nephrons and may be used with impunity, if the 
blood level is watched. It should not be given to patients with an epilep- 
tic history, in any case. 


SUMMARY 


Genito-urinary complications of chemotherapy which are currently 
of importance, are: 

1. Vaginitis from the broad spectrum drugs. 

2. Obstruction to the urinary tract due to sulfa crystals. 

3. The development of drug resistance if antibiotic agents are squan- 
dered before the proper moment. 

4. Cholera-like reactions due to the overgrowth of drug-resistant 
staphylococci in the bowel. 


5. Direct toxicity due to the chemotherapeutic agents themselves. 
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MANAGEMENT OF THE 
PULMONARY COMPLICATIONS OF 
ANTIBIOTIC THERAPY* 


Atvan L. Baracu 


LLERGIC reactions to parenteral administration of penicillin 
constitute at present the most serious hazard of antibiotic 
therapy. The incidence of these sensitivity reactions to 
penicillin has increased,’ recently reported as high as 7 

a and ro per cent.* * The manifestations of allergic response 
include anaphylactic shock and death, urticaria, periarteritis nodosum, 
and exfoliative dermatitis, in fact, the entire gamut of immunological 
and allergic responses.* 

The treatment of anaphylactic shock, which may include severe 
bronchospasm and edema of the base of the tongue, involves the emer- 
gency use of a variety of measures, such as artificial respiration, the 
administration of oxygen or helium-oxygen mixtures, pressure breathing, 
especially intermittent positive pressure, and intubation. In the absence 
of special equipment, manual compression of the lower thorax and upper 
abdomen may maintain an adequate minute volume of breathing while 
anti-allergic drugs are being used, including intravenous injection of 
0.3 cc. of 1: 1000 adrenalin, 50 mg. Benadryl or 10 mg. of Chlor-Trime- 
ton or Pyribenzamine, and 20 mg. of ACTH by infusion, If pulmonary 
edema is present, intermittent pressure breathing with one of the avail- 
able mask apparatus is indicated. Unfortunately, these reactions cannot 
be safely prevented either by penicillin skin tests or by the use of 
hypoallergenic penicillin. The employment of an antihistaminic agent, 
such as Chlor-Trimeton has been described as a preventive of serious 
penicillin reactions when administered together with penicillin.** 

Perhaps the time has come to limit penicillin by injection to those 
cases in which exceptionally high blood levels of the drug are required 
for survival, such as subacute bacterial endocarditis. Because of the 
increasing frequency of these reactions, Welch and his co-workers* 
undertook a limited survey of ninety-five hospitals in eleven large cities; 
this represented about 7.5 per cent of the bed-capacity in the country. 


* Presented before the Section on Medicine of The New York Academy of Medicine, January 
19, 1954. 
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Fifty-five of sixty anaphylactoid reactions and nineteen of twenty 
deaths occurred after injections of procaine penicillin. The incidence 
of serious reactions to penicillin administered by mouth is said to be 
negligible in a series of reports from widely differing sources.”"* Further- 
more, adequate blood levels may be maintained by oral dosage especially 
when given on an empty stomach; one million units of potassium peni- 
cillin-G given on arising and on retiring maintain a serum concentration 
of penicillin of approximately one unit for the first eight hours and of 
o.§ units for ten hours.’ ™ Although dibenzylethylene diamine penicillin 
may be given after meals without decrease in blood level, higher serum 
concentrations of penicillin are obtained with comparable dosage of 
potassium penicillin-G administered without food,’ and the latter is, 
therefore, to be preferred in our opinion. 

The local mouth reactions to the penicillin tablet may be prevented 
by the use of penicillin in capsule form or as a coated tablet. The red 
and black tongue seen from mouth administration or from inhalation 
of nebulized penicillin can be prevented only in part by washing the 
mouth and drinking water after treatment; this reaction may occur as 
a result of systemic therapy also. 

The occurrence of bronchospasm after the inhalation of penicillin 
acrosol is not, in our experience, dependent on an allergic reaction but 
on the physical impact of the mist and occurs in approximately 20 per 
cent of patients with bronchial asthma and pulmonary emphysema. 
Although prior inhalation of epinephrine, Vaponefrin or Isuprel may 
decrease the incidence of wheezing respiration, penicillin by mouth is 
preferred in these cases, the aerosol being indicated especially in cases 
of bronchiectasis and suppurative sinusitis. 

The second and third complications of antibiotic therapy in respira- 
tory disease will be considered together, namely, the development of 
bacterial resistance and invasion of the respiratory tract by previously 
non-pathogenic organisms. The Staphylococcus aureus, the chief organ- 
ism in bronchopulmonary infections to develop significant resistance 
to antibiotics, has manifested an increasing resistance to penicillin and 
the broad spectrum antibiotics, especially in a hospital population."* 
Studies of the sensitivity of the sputum have, therefore, become almost 
a necessity unless the method of trial and error is to be pursued. In cases 
of bronchiectasis, one million units of penicillin daily inhaled by aerosol 
eliminate the penicillin-resistant staphylococci we have encountered. 
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In instances in which other antibiotics are employed, the drug selected 
is that which sensitivity studies have revealed as the most effective, 
such as Carbamycin, Erythromycin or tetracycline. When resistance 
to these agents develops, intramuscular injection of streptomycin, com- 
bined with administration of large doses of penicillin by mouth or by 
aerosol, may be required. 

The use of the sensitivity test has been followed by an unfortunately 
frequent and serious error in the management of chronic respiratory 
infection, namely, the abandonment of treatment with penicillin when 
succeeding culture reports reveal the presence of one of the members 
of the gram-negative species. In early publications on aerosol therapy, 
it was pointed out that gram-negative bacteria appeared on sputum- 
inoculated blood plates three to four days after inhalation of nebulized 
penicillin, without, however, indicating active infection.’ In fact, this 
occurrence of gram-negative bacteria on culture is itself a demonstra- 
tion of the effectiveness of penicillin in eradicating the streptococcus 
and staphylococcus organism. Since routine smears of the sputum for 
polymorphonuclear leukocytes are not made, unless by special request, 
the patient may be making excellent progress, manifested by the pres- 
ence of mucoid sputum, and penicillin treatment prematurely terminated 
because on subsequent cultures of the sputum, gram-negative flora are 
found, and are said to be sensitive to the broad spectrum drugs. Bacterial 
infection with Staphylococcus aureus is often the cause of chronic 
inflammatory pathology in the bronchial mucous membrane in the 
presence of a gram-negative flora on cultures of mucoid sputum. The 
initiation of therapy with the broad spectrum drugs is then not indicated. 
In the experience of patients treated in our clinic, broad spectrum drugs 
should be reserved for actual demonstrable invasion with such organisms 
as the Friedlander bacillus, when infection is confirmed by recurrence 
or increase of purulent sputum.” 

Actual infection of the bronchi or the lungs with previously non- 
pathogenic organisms such as Monilia, B. proteus, B. aerogenes and the 
Pseudomonas organisms has taken place as a result of administration of 
large dosages of the broad spectrum drugs, especially when given over a 
longer period of time or in debilitated patients.***° Infections with the 
proteus organism may be treated with Chloromycetin, streptomycin 
and with very large doses of penicillin despite the fact that sensitivity 
studies do not show the proteus to be sensitive to penicillin. The Pseudo- 
monas organism apparently has become a more frequent invader in 
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recent years following broad spectrum antibiotic therapy.” A patient 
with poliomyelitis who developed pulmonary atelectasis and a pneu- 
; monitis, revealed the consistent presence of pus and a Pseudomonas on 
culture. Exsufflation with negative pressure resulted in clearing of pul- 
monary atelectasis; and the daily use of Polymixin-B 200 mg. intramus- 
. cularly and 50 mg. by aerosol in the elimination of a grave broncho- 
pulmonary infection in one week’s treatment. 

In recent years the tendency toward smaller dosage of antibiotic 
drugs has received an impetus from the studies of Habif*? who employed 
dosages of Terramycin as low as 500 mg. daily in surgical infections. 
In cases of suppurative bronchial disease, subsidence of infection has 
recently been noted with 750 to 1000 ~~ per day instead of the 2.0 
gm. dosage of drug previously employed.** Although secondary infec- 
tion of the lungs or bronchi has not been observed in cases treated by 
the lowered dosage regimen this result may be partly a response to more 
careful observation of sputum cultures and termination of treatment 
when the proteus or Pseudomonas organism appears repeatedly on spu- 
tum cultures in the continued presence of pus in the sputum. The 
secondary infections previously noted with the Friedlander organism 
as a result of penicillin treatment have been combated with a mixture 
of the broad spectrum drugs, such as Chloromycetin and Terramycin, 
combined wtih either sulfadiazine, streptomycin or both, In our experi- 
ence most of the Friedlander bacillus infections encountered during the 
course of antibiotic therapy have disappeared within a period of six 
days of combined treatment; in some instances, Polymixin-B and tetra- 
cycline have been employed. The newer broad-spectrum antibiotic, 
tetracycline appears to possess antibiotic activity similar to Terramycin 
and Aureomycin with much less tendency to produce nausea and 
diarrhea. 

Although no royal method of approach can be relied upon in the 
treatment of chronic bronchopulmonary infection, certain principles 
may be, at least tentatively presented: 1) Penicillin is the drug of choice 
for infections with gram-positive bacteria, 2) Administration of peni- 
cillin by mouth in a dosage of one million units on an empty stomach 
two to three times a day should be substituted routinely for parenteral 
injection, and by aerosol for cases of bronchiectasis and suppurative 
sinusitis, The use of an antihistaminic drug is indicated when intra- 
muscular injection of penicillin is given and probably also in oral admin- 
istration of penicillin in cases with allergic tendencies. 3) Low dosage 
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of the broad-spectrum antibiotics administered over a long period of 
time is preferable to high dosage administered briefly; therefore, a trial 
should be made of 750 mg. to 1000 mg. a day of either Terramycin or 
Aureomycin in three or four divided doses; in some cases, 100 mg. 
tablets administered in seven divided doses with milk or orange juice 
may be given for two to three weeks without causing diarrhea. Intestinal 
irritation does not appear to be primarily due to Monilia, but to the 
irritating effect of high concentrations of the drug on the mucous 
membrane of the gastrointestinal tract. 4) The determination of the 
presence of pus cells in the sputum should be considered the important 
guide to treatment with broad-spectrum drugs rather than the emergence 
of gram-negative organisms on cultures without suppurative expectora- 
tion. 5) The hemophilus-influenza organism, often not isolated without 
the use of rabbit blood media, may be responsive to broad spectrum 
drugs, Carbamycin or Erythromycin. These agents, as well as tetra- 
cycline may also be found effective in penicillin-resistant staphylococci.* 
6) Invasion with contaminating organism, when proven by suppura- 
tive sputum, should be promptly treated by antibiotics appropriate to 
the infection. 7) The recently developed physical methods of accom- 
plishing bronchial drainage, such as exsufflation with negative pressure, 
are now being employed with the result that the complications of anti- 
biotic therapy appear to have been diminished, Adequate drainage of 
retained pulmonary secretions may be aided by other measures, such as 
the use of the head-down position, bronchodilator aerosols and wetting 
agents. 

Tetracycline was introduced by Lederle Laboratories as Achromy- 
cin and is also produced by Pfizer Laboratories with the trade name 


Tetracyn. 


SUMMARY 


The management and the prevention of the complications of anti- 
biotic therapy in respiratory disease have been briefly discussed from 
several points of view: 1) allergic reactions; 2) development of bacterial 
resistance to antibiotics; 3) infections occurring secondary to antibiotic 
therapy. 
* The better tolerated tetracycline may be substituted for Terramycin and Aureomycin in combating 
respiratory infections. A full glass of milk or fruit juice with each dose of the broad spectrum 
drugs lessens the incidence of diarrhea; acidophilus milk and yogurt appear to be helpful in this 
respect, Organisms resistant to tetracycline, Terramycin and Aureomycin may, however, be sensi 


tive to Chloromycetin which is therefore justified in serious respiratory infections where its use 
may be life-saving, despite the remote risk of damage to the blood-forming organs. 
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GASTROINTESTINAL COMPLICATIONS 
OF ANTIBIOTIC THERAPY* 


Cuaries A. FLoop 


SISORDERS involving any part of the gastrointestinal tract 
may arise during the course of treatment with certain 

D of the antibiotics. The most frequent gastrointestinal 

symptoms are nausea and vomiting, diarrhea and pruritus 
eseseseseses) ani. These difficulties arise chiefly after the use of the 
broad spectrum antibiotics such as Aureomycin and Terramycin. In 
one series of patients treated with 2 gm. of Aureomycin per day, for 
example,’ nausea was reported in 21 per cent of patients, vomiting in 
3 per cent, diarrhea in 7 per cent and rectal irritation in 16 per cent. 

Nausea and vomiting occurring during the use of these antibiotics 
are attributed to direct irritation of the stomach. Examination of the 
stomach by x-ray or gastroscopy usually reveals no significant structural 
changes, Fortunately the nausea can usually be avoided by giving a half 
glass of milk with each dose of drug. For a time, aluminum hydroxide 
was used to prevent nausea or vomiting. It was shown, however,’ that 
aluminum hydroxide interferes with the absorption of Aureomycin and 
the blood level of the antibiotic is lowered. Other drugs are reported to 
prevent nausea and vomiting due to antibiotics. These include sodium 
carboxymethylcellulose* and a mixture of mucin, aluminum hydroxide 
and magnesium trisilicate. 

A true gastritis may occasionally result from the use of some of 
the broad spectrum antibiotics.‘ Gastroscopic examination has shown 
the development of gastric erosions and hemorrhage in patients receiving 
Aureomycin. A patient was observed recently who developed severe 
nausea and vomiting after the use of chloramphenicol. In this individual, 
gastroscopic examination revealed diffuse edema and intramucosal 
hemorrhages. The symptoms gradually disappeared over a period of 
many weeks, Some caution should perhaps be exercised in administering 
some of the broad-spectrum antibiotics to patients who have recently 
had an active peptic ulcer. It is noteworthy, however, that patients with 


. Presented hefore the Section on Medicine of The New York Academy of Medicine, January 
19, 1954. 


554 

7 


Symposium on Antibiotic Therapy 


— — 


a history of peptic ulcer, seldom seem to experience any unusual diffi- 
culty with these drugs. 

Diarrhea often accompanied by cramps and tenesmus continues to 
be an important and distressing complication during the use of many 
of these drugs, especially Aureomycin and Terramycin.®* It occurs 
less often after chloramphenicol. It is seen occasionally in patients receiv- 
ing penicillin. The diarrhea may begin after a few doses of the drug 
but more often appears after three or four days, It may occasionally 
persist for many weeks or months after the drug has been stopped. 

Routine methods of gastrointestinal examination fail to show many 
objective changes in these patients. Proctoscopic examination usually 
reveals a normal appearing rectum or a reddened mucosa. A few patients 
have been reported in whom radiologic study has shown evidence of 
a motor disorder of the small intestine with coarse folds in the jejunum 
and abnormal segmentation of the barium, Stool examination may reveal 
increased quantities of fat.*: 

Several possible explanations for the diarrhea have been offered. 
These include direct irritation by the drug, drug allergy, vitamin B com- 
plex deficiency and changes in the intestinal flora. The early appearance 
of diarrhea after a few doses of antibiotic, at times, may indicate that 
direct irritation by the drug is an important factor. The majority of 
observers, at the present time, appear to favor the view that the diarrhea 
is somehow related to changes produced in the intestinal flora. 

Following the use of the common broad spectrum antibiotics, a 
marked reduction in numbers of some of the common fecal bacteria is 
noted, This shift in bacterial population persists for a number of days. 
There is an increase in the number of Candida albicans. The proteus 
bacillus also is relatively resistant to the action of the commoner anti- 
biotics. One may speculate that such changes may, at times, cause altered 
intestinal motility either by chemical irritation or by proliferation of 
mildly pathogenic microorganisms. However, the basic mechanism re- 
mains obscure. 

This hypothesis does not well explain some of the clinical observa- 
tions. It is difficult to understand why diarrhea may appear promptly 
after only two or three doses of a drug or why the diarrhea may persist, 
at times, for many months after the drug is withdrawn. It is also note- 
worthy that recent reports’? of the action of Neomycin alone or in 
combination with other drugs, in order to prepare patients for intestinal 
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surgery, indicate that this drug is very effective in eliminating most of 
the fecal bacteria while diarrhea is seldom encountered. 

Dr. David Habif of the Department of Surgery, Columbia Univer- 
sity, has recently compiled data on the occurrence of diarrhea in patients 
receiving Terramycin. A dosage of 250 mg. orally every twelve hours 
has commonly been used in postoperative patients. Seven per cent of 
such individuals have experienced diarrhea. It has usually been mild. 
Tablets containing lactic acid bacilli given in milk three times a day 
appear to cure or prevent such diarrhea. Terramycin in a dosage of 
100 mg. intramuscularly every twelve hours yielded effective drug 
levels and was complicated by diarrhea in only 2 per cent of patients. 

Ulcerative proctitis and colitis have been seen occasionally in indi- 
viduals receiving antibiotics." * In some patients the lesions are indis- 
tinguishable from nonspecific ulcerative colitis. Klotz, Palmer and 
Kirsner"’ recently saw five cases after Aureomycin. Healing occurred 
in four patients after periods of several wecks or months. In the fifth 
patient the disease was so severe as to require surgery as a life-saving pro- 
cedure. In the management of patients with ulcerative colitis, caution in 
the use of the broad spectrum antibiotics is indicated because of their 
irritating effects, 

A very important bowel complication which is fortunately rare is 
so-called pseudomembranous colitis."*"° This condition is characterized 
by severe diarrhea, followed by a shock-like picture. Death may super- 
vene within a few days. The pathologic changes include a surface inflam- 
matory reaction and necrosis of the bowel wall. In some instances this 
lesion appears to be due to a staphylococcus. The condition has been 
described in patients receiving Aureomycin, Terramycin and combined 
penicillin and streptomycin. However, it also occurs in individuals to 
whom no antibiotics have been administered.'* Because of the possibility 
that the disease is caused by a staphylococcus, treatment with Erythro- 
mycin is recommended if the condition is suspected. 

Pruritus ani is another very common complication which follows 
the use of certain antibiotics. It may persist for many months. Again the 
mechanism is obscure. As in stomatitis and diarrhea, vitamin B complex 
deficiency and moniliasis have been implicated as possible causes, and 
these concepts form the basis for current therapy.’ Meticulous hygiene 
during the exhibition of the antibiotics may reduce the incidence of 
this complication. When pruritus develops, the administration of Yogurt 
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or lactic acid bacilli may be helpful. Local applications of 1 per cent 
gentian violet may be used if the condition is attributed to moniliasis. 
Recently local applications of hydrocortisone in ointment have been 
suggested. 

One other complication of antibiotic therapy should be mentioned 
although it is apparently a subclinical entity. Several workers'* "* using 
the needle biopsy technique have found fatty changes in the livers of 
patients who were receiving Aureomycin or Terramycin. The changes 
are reversible and disappear soon after the drug is discontinued, There 
is an accompanying increase in urinary nitrogen and the patient may 
go into negative nitrogen balance. The fatty changes are not prevented 
by the use of methionine. 

In summary, the gastrointestinal complications which follow the 
use of antibiotics are usually not serious, The underlying mechanisms 
are still obscure. Ulceration of the lower gastrointestinal tract is the 
most serious complication which may occur but it is uncommon, It 
should be emphasized that occasionally complications do develop which 
are more serious than the original illness for which the drug was 
administered. 
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A NOTE ON THE EARLY HISTORY 
OF CEREBRAL LOCALIZATION * 


Byron STOOKEY 


Professor of Clinical Neurosurgery, College of Physicians and Surgeons, Columbia University 


oR many, the earliest work on cerebral localization had its 

beginning with the experiments of Fritz and Hitzig in 

1870, followed by the researches of Ferrier in 1878. 

However, the basic groundwork was laid during the pre- 

sa Ceding sixty years, culminating in the establishment of 

the principle of cerebral localization in 1861 during the memorable 

debate between Gratiolet and Auburtin before the Paris Anthropologi- 
cal Society. 

The trend of events which eventually led to the establishment of 
the principle of cerebral localization began when a young German, 
Frantz Joseph Gall, found that some of his colleagues in school and 
university had an unusual ability to recite by rote memory, and that 
this faculty was associated with a definite position of the eyes, which 
he believed was consequent upon special development of a particular 
part of the under surface of the brain which rested upon the orbital plate. 

Frantz Gall, in 1767, was sent by his parents to study under his 
uncle, a curé in the Black Forest, who thought it would be stimulating 
for his nephew to have a fellow student associated with him. Young 
Frantz Gall, nine years old at the time, found that he did not learn by 
heart as well as his colleague, and that he was often criticized by his uncle 
because he did not memorize his assignments as well as did his companion. 

A few years later both boys went to a school of about thirty boys 
at Baden, and here again, when it came Gall’s turn to recite from 
memory, he did not do as well as his former companion and a number 
of other boys. He often stood seventh and even tenth in his class. This 
failure to learn by rote memory hurt Gall’s pride, for he returned to 
this episode some years later and upon his interpretation and rationaliza- 
tion of his poor showing, his entire career was molded. He observed that 
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Fig. 1-—-Franz Joseph Gall, 1758-1828, 


those who had a phenomenal memory had prominent eyes, “les yeux 
a fleur de téte.” These boys were nicknamed “bulls eyes.” Three years 
later his studies took him to Brushal, and here again several boys with 
prominent eyes caused him much chagrin when it came to learning by 
heart. Finally, when he began his medical studies in Strassburg, and 
subsequently at Vienna, he again found that those students with prom- 
inent eyes had an unusual faculty for rote memory though in other 
respects they appeared to be mediocre. 

These early experiences in which Gall’s pride was hurt led him a 
few years later to the view that protruding eyes resulted from abnormal 
development of the undersurface of the frontal lobe. He reasoned 
that if development of a particular part of the brain serving a particular 
function would manifest itself by an external characteristic, why would 
not other faculties have their character visible upon the surface. “Et 
c’est la ce qui me donne de premi¢re impulsion pour toutes mes re- 
cherches, et ce que fut l'occasion de toutes mes descouvertes.” 

Thus, was born phrenology, whose popularity unfortunately buried 
beneath it the brilliant anatomical and physiological researches which 
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Gall had made in neuro-anatomy and neurophysiology. His position in 
these two fields in the early 1800's was pre-eminent. He criticized the way 
in which the brain was invariably studied, declaring that since the brain 
was cut only in horizontal, oblique, or vertical sections and each section 
removed in succession, connections were destroyed, and no considera- 
tion given to the manner in which the various parts naturally follow 
each other. By cutting the brain in this manner, the anatomists failed to 
recognize that nerve fibers owe their origin and their reinforcements 
to the gray matter, and consequently, did not know where the 
brain began. They neglected consideration of the gradual and progressive 
development of the nervous system in animals, and were unaware of 
the gradual additions to the nervous system through the comparative 
animal scale. According to Gall, the study of the anatomy of the nervous 
system should begin by an examination of each part according to its 
plane of origin. By scraping away overlying parts Gall was able to 
follow the course and direction of the fibers and thus demonstrated 
that the brain is not to be considered as the origin of the spinal cord, 
but rather that the spinal cord contributes to the formation of the brain. 

Gall and his pupil and associate, Spurzheim, were the first to point 
out the crossing of the pyramidal fibers and so to explain on anatomical 
grounds how lesions on one side of the brain manifest themselves on 
the opposite side of the body. 

They also called attention to the commissures, the largest and most 
important being the corpus callosum, By these commissures the brain 
and entire nervous system are joined together and placed in reciprocal 
action. A summary of some of Gall’s contributions to the knowledge 
of the anatomy of the nervous system may be summarized as follows: 

1. The crossing of the pyramids was proven by dissection, a fact 
which, though denied by contemporary anatomists, is essential for the 
explanation of paralysis on the opposite half of the body from the 
cerebral affection. 

2. The existence of the spinal cord in anencephalic fetuses in which 
no brain is to be found proves that the spinal cord is not the downward 
projection of the brain. 

3. The brain is in part the expansion of the lower nervous system. 

4. The lower nervous system is made up of independent centers 
which give rise to the nerves. 

5. Centers of vital force reside in the “medulla allongé”—that part 
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of the nervous system between the cephalic end of the spinal cord and 
the basal ganglia—as demonstrated by the fact that butchers kill oxen 
by cutting between the brain and the spinal cord. 

6. The spinal cord and brain are composed of both white and gray 
substance—the white being nerve fibers, the gray forming centers and 
the cortex of the cerebrum. 

7. The cortex of the brain is the expansion of the peduncles made 
up of fibers covered by gray matter. 

8. Convolutions are formed by folding and can be unfolded by 
pressure, as in hydrocephalus, 

g. The nervous system is double, united by commissures both in the 
spinal cord and in the brain, of which the largest is the corpus callosum. 

Gall’s outstanding works were “Introduction au cours de physiologie 
du cerveau” (1808), followed in 1809 by “Recherches sur le systéme 
nerveux en général, et du cerveau en particulier,” and in 1810 the first 
volume of the “Anatomie et physiologie du systéme nerveux en général, 
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et du cerveau en particulier, avec les observations sur la possibilité de 
reconnaitre pleusieurs dispositions intelléctuelles et morales de homme 
et des animaux par la configuration de leur tétes.” “Le Recherche 
sur la systéme nerveux” and the first two volumes of the “Anatomie” 
were done in collaboration with his associate, Spurzheim, the last two, 
alone. The final volume was completed in 1819. The work consisted 
of four volumes together with a large atlas. A later and less expensive 
edition of six volumes in octavo was published 1822-1825. This did 
not include the elaborate plates or the anatomical detail included in the 
larger publication. In addition, Gall contributed an article on the brain 
in the “Dictionnaire des sciences médicales” (1813) devoted entirely to 
anatomy and physiology of the brain, summarizing his anatomical 
physiological contributions without reference to craniology. 

Gall believed that the brain is exclusively the organ, or center, of 
the moral and intellectual faculties and that each part of the brain 
serves a particular faculty, 

Speech, Gall held, was served by that part of the anterior lobe which 
rests on the roof of the orbit, basing his conclusion primarily on his early 
observations as to rote memory which he held were subsequently sub- 
stantiated by clinical material. As evidence of the correctness of his 
theory, he cited a number of patients who, having received injuries 
of the undersurface of the frontal lobe, had lost their ability to recall 
names. Among these the following may be noted: 

1. An officer, injured by “un coup de pointe” immediately above 
the eye could not recall the names of his best friends from that moment 
on. No other weaknesses of his faculties were noted. 

2. A young man who was injured above the eyebrow by a foil 
suffered complete loss of memory for names; he could not recall those 
of his most intimate friends nor even that of his father. 

3. Baron Larry referred to Gall one of his patients, Edward de 
Rampan, twenty-six years old, who received an injury from a foil, 
which was broken against his plastron while fencing. The point of the 
foil entered the medial part of the left canine region near the ali nasi 
in an oblique direction from below upward, and a little from without 
inward, The instrument penetrated approximately to a depth of 3% 
inches through the left nasal fossa, the cribiform plate of the ethmoid 
near the insertion of the falx, and appeared to have penetrated in a 
vertical direction, and a little obliquely, from before backward to a 
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depth of five or six “lignes” in the posterior internal part of the left 
anterior lobe so as to lie close to the anterior part of the “mesolobe.” 
At the moment of the injury there was considerable bleeding; subse- 
quently, a large number of sequestra came from the nose and mouth. 
All of the sense organs were immediately paralyzed but slowly regained 
their functions, leaving only the following defects: Vision in the left 
eye was totally lost for a month, but after it was regained, the patient 
suffered double vision. Smell was totally lost, but returned. Taste 
was abolished but slowly returned on the right side of the tongue, 
so that this side of the téngue recognized taste very well; whereas 
the left side of the tongue had lost this faculty. The tongue was drawn 
to the right, while the hemiplegia was on the right side. The mouth 
was drawn to the left. Hearing, which had at first been lost on the left 
side, gradually returned, only buzzing remaining. The voice which was 
lost also returned, except for slight stuttering. A right hemiplegia, at 
first complete, recovered so that only paralysis for walking remained. 
Sensation was intact. Memory for names was almost totally lost and 
could be recalled only with great difficulty, whereas the memory of 
images and all that was susceptible of demonstration remained perfectly 
intact. The mental aberration which at first was present in the centers 
of the intellect had ceased to exist; but all that touched on his amour 
propre, and his military successes, etc., threw him into a state of aliena- 
tion and profound melancholy; whereas, conversation concerning his 
family, his relatives, his friends, restored his faculties. The patient 
recalled quite accurately the person, face, and characteristics of Baron 
Larry; he would have recognized him without any difficulty; he visual- 
ized him always before his eyes; yet, nevertheless, he could not recall 
his name and referred to him as M. Chose. 

Gall believed language to be an effect, a creation of our interior 
faculties and, finally, a function of but a particular part of the brain 
which presides over this admirable function. “I consider as a centre of 
word memory that part of the brain which rests upon the posterior half 
of the roof of the orbit.” 

Unfortunately, though Gall’s brilliant researches in anatomy and 
physiology aroused considerable scientific respect, they were largely 
lost and distorted in the popular appeal of phrenology which swept 
through Germany, England, France and America. In Vienna, Gall’s 
lectures on this subject were forbidden by the government, as dangerous 
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to religion. In 1805 he left Vienna with his pupil, Spurzheim, lectured 
in a number of German University towns, arrived in France in 1807, 
and in 1817 became a French citizen. Gall continued his work in Paris 
where he died in 1828. At his request, his skull was placed in the museum 
of the Jardin des Plantes. Spurzheim continued to lecture on phrenology 
and after coming to America, died in Boston, where he had gone to 
lecture. His skull is in the Harvard Medical Museum, its surface markings 
giving no clue to the splendid anatomical mind that was his. 

Until Gall’s time, and for a number of years thereafter, the brain 
was considered to act as a whole, a single unit without physiological 
division. Gall’s brilliant anatomical studies and reasoned suggestions to the 
effect that centers or regions of the brain were devoted to special func- 
tions, though not scientifically established, nevertheless, paved the way for 
the notable advances in cerebral localization made possible by the per- 
sistent and continuing efforts of Jean Baptiste Bouillaud, who recognized 
the distinguished anatomical contribution of Gall yet did not permit 
them to become submerged by the overwhelming controversy over 
phrenology. Bouillaud ignored the latter and built solidly upon the 
neuro-anatomical concepts for which Gall rightly deserved great credit. 
Unfortunately, to this day Gall seems to be remembered for phrenology 
rather than his neuro-anatomical contributions. He aptly illustrates the 
bard’s statement, “The evil that men do lives after them; the good is 
oft interred with their bones.” 

Bouillaud was born in 1796, studied medicine under Dupuytren 
and Magendie, being inspired by the latter with a profound interest in 
physiology. He received his doctorate in 1823, and at the age of twenty- 
nine, published a brilliant monograph, entitled “Traité clinique et 
physiologique de l’encéphalite.” In this volume he presented a number 
of clinical and pathological studies on loss of articulate speech associated 
with lesions of the anterior lobes of the brain, giving his reasons for 
localization of this function of the brain. In May of the same year, a 
further contribution was made, demonstrating that the loss of articulate 
speech corresponded to a lesion of the anterior lobes of the brain. These 
astute clinical studies won for him election to the Academy of Medicine 
in 1826, at the age of thirty. Four years later, he became Professor of 
Medicine, succeeding Récamier, joining the staff of the Charité, in 1848, 
becoming Dean of the Faculty of Medicine, and in 1862 President of 
the Academy of Medicine. 
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Fig. 3—Jean Baptiste Bouillaud, 1796-1881. 


Bouillaud described cases from the literature and from his own prac- 
tice showing that those who had lost the faculty of speech had lesions 
in the anterior lobes at postmortem. He made it clear that speech could 
be lost as an isolated functional defect and that loss of speech was not 
due to inability to move the tongue or lips, but to a lesion in the anterior 
lobes of the brain. Bouillaud’s conclusions that the center for the faculty 
of speech resides in these lobes were based on clinical and pathological 
grounds, 

In support of his view, Bouillaud offered evidence showing that 
involvement of the anterior lobes alone was associated with loss of the 
faculty of speech. These he termed “positive arguments.” Others were 
presented in which the disease affected other parts of the brain and in 
which speech was not affected. These he called “negative arguments.” He 
reasoned that: “If it is true that the anterior lobes preside over speech, 
how can this be established since animals de not possess speech and there- 
fore physiological experiments, on animals which have so widely con- 
tributed to science could furnish no positive evidence. In fact, man is 
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the only animal who enjoys the noble privilege of speech; yet, man 
is sacred and inviolable for experimental physiology. Yet, disease, nature’s 
own experiment on man, no less ingenious than the most skillful physio- 
logist, can furnish the elements essential for the solution of our problem. 
How often nature, by means of illness, destroys the functions of the 
anterior lobes of the brain, the kind of a lesion which for our end is 
equivalent to ablation itself.” “If on the one hand physiology is the true 
light of pathology, it is equally certain that pathology is for physiology 
an inexhaustible source of information. It leads us in a most direct man- 
ner to an understanding of the function of organs.” 

Bouillaud held that “the frontal lobes, in effect, preside over the 
great act of speech; but it is not by speech alone and the operations which 
accompany it, such as writing, arithmetic, etc., that man exercises 
supreme control over his environment, and extends indefinitely the 
range of his intelligence and the sphere of his perfectability. It is, there- 
fore, probable that the anterior part of the brain is not exclusively 
devoted to the important functions of articulate language, but that it 
is also the seat of the highest functions of judgment. Let us then cease 
to be astonished if the frontal area of man proves an extent propor- 


tionately so superior to the frontal region of all other animals; it could 
not be otherwise since in man, in that part of the brain corresponding to 
the frontal lobes, are situated the centres whose sublime gift he alone 
has received from nature.” 


Thus, not only does he place speech in the frontal lobes, but also 
the higher intellectual faculties. These revolutionary views concerning 
the functions of the anterior lobes, he repeatedly presented during the 
ensuing years, before the Academy of Medicine and the Academy of 
Science, based on both clinical and pathological material. Yet, in spite 
of the evidence offered, his views met with little acceptance. 

By his critical analyses of the clinical problems before him Bouillaud 
felt that the time had come when medicine could propose the following 
problem: “Given the symptoms, determine the seat of the disease,” and 
conversely: “We shall see in fact, that symptoms vary according to the 
location of the cerebral affection; that muscular paralysis, for example, 
varies according to the location the lesion occupies, whether the anterior, 
middle or posterior lobes of the brain, and we shall by this method be 
able to determine some of the functions devolved upon various parts 
of which the cerebrum is composed. From this last point of view one of 
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the most interesting results, to which clinical observations have led us, 
is that the anterior part of the brain is truly the centre of articulated 
language.” 

Bouillaud reasoned further that a focal and limited paralysis must 
indicate a focal and limited lesion of the brain, stating that: “The plural- 
ity of cerebral centres reserved for movement is in effect proven by 
the existence of isolated partial paralysis corresponding to a local altera- 
tion of the brain; since it is evident that if this organ were not made up 
of several motor or conductor centres for muscular movement, it would 
be impossible to conceive how a lesion of one of these areas carried 
with it a paralysis of a given part of the body without affecting move- 
ment of any of the other parts.” 

Bouillaud’s contributions were not limited to the function of the 
cerebrum. In 1827 he published the results of his experimental and 
clinical studies indicating that the cerebellum controlled equilibrium 
and station, refuting Gall’s view that the cerebellum was an organ of 
the instinct of propagation, thus recognizing important functions of the 
cerebellum. 

Thus, the basic principles overthrowing the concept that the brain 
acted as a whole were solidly laid by Bouillaud in 1825, and on numer- 
ous subsequent occasions, notably in 1839 and in 1848. Unfortunately, 
his monumental contributions in the field of neuro-anatomy and clinical 
neurology have not even yet been generally recognized; whereas, his 
work on the heart and the relationship of rheumatic fever to endocar- 
ditis have been generally appreciated.* 

The opposition with which Bouillaud’s views on cerebral localiza- 
tion were met seems hard to understand since they were adequately 
supported by clinical and pathological evidence; yet in spite of these 
clinical and pathological contributions indicating the presence of various 
centers in the brain for specific and localized functions the problem 
remained unsettled. We find a great debate concerning cerebral locali- 
zation and the existence of cerebral centers being carried on in the 
Anthropological Society of Paris during 1861, some thirty-six years 
after Bouillaud’s original contributions. 

During February, March, and April, 1861, a notable series of meet- 
ings of the Anthropological Society took place in Paris, in which 


* At Bouillaud’s request, no oration was held at his funeral; however, four be te later his com- 
patriots, recognizing his many contributions and the dominant role which he had played in medicine, 
erected a statue of him au Place Angouleme. 
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Pierre Gratiolet, Ernest Auburtin and Paul Broca participated, which 
culminated finally in the recognition and establishment of the principle 
of cerebral localization. 

This was a great debate, a continuing debate, carried on primarily 
by Pierre Gratiolet, the fame of whose contribution in anatomy carried 
such tremendous weight that it made any opposing opinion difficult 
to sustain, Nevertheless, undaunted, . nest Auburtin, thirty-six years 
old, Chief of Clinic at Charité, devoted pupil and son-in-law of Bouil- 
laud, repeatedly rose in the various meetings to disagree with Gratiolet’s 
concept that the brain acted as a whole and that localized functional 
centers did not exist. Auburtin insisted that were one single localized 
cerebral function established, then the principle of cerebral localization 
would be demonstrated. Were the principle of cerebral centers proven 
for one function, the centers controlling other functions could then be 
unravelled and the brain elevated to its proper position, no longer con- 
ceived of as acting as a single unit, as it had for centuries been thought 
to do. 

Auburtin held that if it can be demonstrated that lesions which 
abolish speech constantly occupy a definite cerebral convolution one 
can hardly fail to admit that this convolution is the seat of articulated 
language. Proof of the existence of such a center of localized function 
would become the key to unlock additional centers. 

Gratiolet’s paper at these meetings had to do with the size, volume, 
etc., of the brain as a whole from an anthropological viewpoint. He 
presented a Tolenac skull and indicated the importance of the volume 
of the brain, holding that size and weight were the determining factors 
in intelligence and firmly expressing his belief that the brain acted as 
a whole, that all parts of the brain participated simultaneously and 
equally in intelligence. 

Broca also participated in these meetings. His paper was entitled 
“On the Volume and Form of the Brain According to Individuals and 
According to Race,” thus carrying on in general the concept of Gratiolet 
that the size and shape of the brain determined its function as a whole. 
However, Broca felt that separation of the brain into anatomical divi- 
sions also meant separation of function, holding that we already had 
enough evidence to say that all cerebral convolutions do not have the 
same attributes, maintaining that in the brain, as pointed out by Gall 
and Spurzheim, there are distinct functions associated with anatomical 
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division. Broca, however, while leaning toward the concept of cerebral 
localization did not come to the point of identifying any particular 
function with any particular part of the brain. 

Auburtin, opposing the views of Gratiolet, insisted that the opinion 
first expressed by Gall, and subsequently elaborated by Bouillaud, 
namely that the faculty of speech was to be found in the anterior lobe 
had been adequately demonstrated clinically. Auburtin agreed that the 
brain was a complex organ with multiple and diverse functions but that 
greater advances would be made, and more precise information obtained, 
were the brain considered in its various parts, rather than as a whole. 
Auburtin argued, as did Bouillaud before him, that the highest cerebral 
functions reside in the anterior lobes and are in proportion to the de- 
velopment of these lobes. To this Gratiolet replied that research thus 
far had failed to find any localization of faculties in the brain. However, 
Auburtin called attention to the fact that various brain lesions produced 
quite different signs, depending upon their localization. The lesions of 
the anterior lobe produce neither loss of sensation nor of motion, yet 
abolish the faculty of speech. Gratiolet held that the difference depended 
upon whether the lesion occurred slowly or rapidly. To this, Auburtin 
answered that while different pathological lesions may produce different 
results, it is none the less important that similar lesions in similar areas 
produce similar results. 

Auburtin insisted on the importance of examining a particular func- 
tion of the anterior lobes in order that the problem might be brought 
into sharper focus. He then called attention to a number of cases cited 
in the literature, notably those by Lallerman, Rosten, and particularly 
those in Bouillaud’s “Traité de l'encéphalite,” in which the clinical find- 
ings of loss of the faculty of articulate speech had permitted them to 
predicate and subsequently demonstrate at autopsy a lesion in the frontal 
lobes. Auburtin then reported a most striking clinical observation and 
clinical experiment which has been curiously neglected as one of the 
first instances of determining physiological data upon the human brain 
with the patient conscious and able to cooperate in the experiment. A 
patient who had tried to commit suicide by shooting himself through 
the frontal region, entered |’Hopital St. Louis. A part of the frontal bone 
was removed, exposing the frontal lobe which was not lacerated. The 
patient's intelligence was intact, as well as his speech. He survived suffi- 
ciently long to be the subject of a very interesting experiment. When a 
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spatula was applied to the anterior lobe, gently without causing general 
pressure, speech would instantly be abolished, only to return as soon as 
the spatula was removed. This was done repeatedly, with repeated loss 
of the faculty of speech unaccompanied by any other paralysis. Its clini- 
cal implications and its significance were realized by Auburtin. 

Auburtin recognized that the anterior lobes were large and that, as 
yet, the precise area where the faculty of speech resides had not been 
determined, Instances could be cited in which a lesion existed in one 
anterior lobe and not the other, suggesting that perhaps one being intact, 
the intact lobe is able to contribute in part to the function of the other 
lobe. 

In order to bring the discussion which had taken place at length to a 
final conclusion, Auburtin on April 4, challenged those who opposed 
cerebral localization by saying that “On the service of M. Bouillaud, I 
have studied for a long time a patient named Bache who has lost his 
speech, who, nevertheless understands all that is said to him, replying 
by signs in an intelligent manner to all questions put to him. This patient 
has spent several years at Bicétre and is now at the Hospital for Incur- 
ables. | have seen him recently, his illness has progressed, a slight paralysis 
has supervened, but his intelligence is still intact and his speech still 
abolished. This man will die without doubt, in a short time. In view of 
the symptoms which he presents, | have made a diagnosis of softening 
of the anterior lobes. If at autopsy the anterior lobes are found intact, 
then I shall renounce the ideas which I have sustained, but I can only 
reason in accordance with the facts which today exist in science. Sull, I 
have never seen a lesion limited to the middle or posterior lobe destroy 
the faculty of speech.” 

To this Gratiolet replied that he could cite cases in which the frontal 
lobes were involved without loss of speech and replied: “I do not hesitate 
to conclude that all attempts at localization, which up to now have been 
tried, lack any foundation. They are ne doubt great efforts, titanic 
efforts! But when one attempts to grasp the truth at the height of these 
babbles, the edifice crumbles.” It is noteworthy that throughout this 
debate in which Gratiolet did not hesitate to be emphatic in his views 
concerning the fallacy of cerebral localization and Auburtin equally 
vigorously attacking the concept that the brain acted as a whole, as a 
single unit, Broca though present at each of the sessions did not commit 
himself as to the fundamental concept concerning the relationship of the 
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faculty of speech and the anterior lobes. 

Five days after this challenge, a patient, Leborgne, having been ad- 
mitted at the age of twenty-one, was transferred from the medical serv- 
ice of Bicétre where he had been for thirty-one years, to the surgical 
service of Broca, a service which Broca had attained only a few months 
before. A few days previously Leborgne had developed a diffuse 
phlegmon of the leg and his condition, on transfer to the surgical service, 
was obviously critical, During thirty-one years Leborgne had lost his 
speech, being only able to say “Tan,” and was known by the name 
throughout the hospital. On admission, Tan’s intelligence was normal; 
after ten years he lost the use of the upper and then later the lower 
extremity. Since this patient apparently presented the symptoms 
described by Auburtin in the debate before the Anthropological Society 
and it was obvious that the patient could not survive, Broca invited 
Auburtin to examine the patient to determine if the patient fulfilled the 
criteria set forth by Auburtin, so that the challenge made by Auburtin 
could be settled. 

Broca stated that “In view of the fact that M. Auburtin only a few 
days before had declared that he would renounce the idea of cerebral 
local*-ation if a single case in whom the loss of the faculty of articulate 
language were demonstrated to him without a lesion in the anterior lobes, 
I invited him to see my patient, to know above all what would be his 
diagnosis and if this observation would be one of those whose findings 
he would accept as conclusive. In spite of the complications which had 
supervened during the last eleven years, my colleague found the present 
condition sufficiently clear to conclude without hesitation that the lesion 
had had its origin in the anterior lobes.” 

At autopsy the left frontal lobe was adherent to the dura, was soft, 
the convolutions destroyed, resulting in a cavity the size of an egg filled 
with fluid in the posterior part of the second and third frontal con- 
volutions. 

Broca pointed out that this patient’s clinical findings and autopsy 
confirmed the opinion of Bouillaud and Auburtin who placed the seat 
of the faculty of language in these lobes. “In this patient the primary 
lesion was in the posterior part of the second or third frontal convolu- 
tion, more probably the latter, It is, therefore, possible that the faculty 
of articulated speech has its center in one or the other of these two con- 
volutions.” “However, since previous autopsies have not given the exact 
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Fig. +—Pierre Paul Broca, 1824-1880, 


status of each convolution, it is not yet possible to present the principle 
of localization by convolutions since this does not rest upon a sufficiently 
established foundation.” 

Broca agreed with Bouillaud and Auburtin that the highest cerebral 
functions, such as judgment, abstraction, reflection, reside within the 
frontal lobes; however, Broca thought that the temporal, parietal, and 
occipital lobes controlled the sentiments and the passions, holding that 
the great groups of faculties of the mind correspond to the great divisions 
of the brain. It is only in this vague manner that Broca visualized the 
principle of cerebral localization. Yet, he declared: “But to know if each 
particular faculty has its origin in a particular convolution is a question 
which appears to me to be insolvable in the present state of our knowl. 
edge.” 

At the April session of the Anthropological Society, Broca merely 
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placed Leborgne’s brain in evidence and indicated that this case resembled 
those referred to by Auburtin at the previous sessions concluding that 
the lesion in the left frontal lobe was responsible for the loss of speech. 
In his presentation Broca said: “We have placed before the Society a 
specimen concerning a rare and curious condition, by a bizarre coin- 
cidence occurring at the very time that M. Gratiolet and M. Auburtin 
were discussing the seat of the faculty of language, but while inclining 
toward the view of Auburtin, I had not intended to take a position in the 
debate. | declared neither for nor against particular localization.” 

Thus, at this crucial point in the debate Broca had not as yet declared 
in favor of localized cerebral function, nor did he, according to his own 
comment, include himself as having participated in the debate. Broca’s 
interest was aroused only after Auburtin’s challenge and his insistence 
that given the clinical findings of loss of articulate speech, one could 
predicate the presence of a lesion in the anterior lobe, as had been shown 
in the case of Bache on Bouillaud’s service. A most fortuitously timed 
autopsy permitted him within a few days to verify Auburtin’s con- 
tention, 

It was recognized that the duration of the disease in Leborgne and the 


gradual progressive extension of the disease process perhaps did not 
permit of a precise determination of the point of origin of the primary 
focus. However, on October 27, Broca fortunately had a second patient 
come to autopsy named Lelong, eighty-four years of age, who had had 
a sudden loss of speech a year and a half before, during which interval 
he had been able to say only three or four words. Death followed a frac- 
ture of the neck of the femur. 


As soon as the brain was placed on the table, it was at once apparent 
that a superficial circumscribed lesion occupied the left frontal lobe im- 
mediately below the anterior extremity of the sylvian fissure. At this 
level the surface of the hemisphere was appreciably flattened. A collec- 
tion of serous fluid occupied an area approximately equal to the size of 
a frane. The lesion was far more circumscribed than the one that existed 
in the brain of Leborgne; in comparing the two specimens it was ap- 
parent that the center of the lesion was identical in the two cases. The 
right hemisphere was perfectly normal. 

The lesion in the left hemisphere occupied the left third frontal con- 
volution, cutting across this and extending into the depth of the convolu- 
tion approximately 15 mm. The first convolution was perfectly normal; 
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the lesion compressed the second frontal convolution which was mark- 
edly narrowed. The loss of speech was the result of a distinct but very 
sharply circumscribed lesion in the second and third frontal convolu- 
tions in their posterior third. 

The loss of articulate speech in the presence of normal movements of 
the tongue, lips, etc., without impairment of intelligence as described by 
Bouillaud and Auburtin was a sufficiently distinct symptom to be desig- 
nated by a special name. Broca, therefore, in 1896 gave it the name 
“aphemia.” The term was in general usage for a few years until Trous- 
seau in 1864 proposed “aphasia” as more appropriate. Trousseau, sixty 
years of age, held the chair of Clinical Medicine, Hotel Dieu, was 
a brilliant lecturer whose opinion carried great weight. Broca, thirty- 
seven, having just been appointed to the surgical service at Bicétre in 
January of 1861, met Trousseau’s criticism of the term “aphemia” in an 
open letter with considerable humor and satire. 

In Trousseau’s clinic a young Greek physician named Chrycaphis 
explained the term “aphemia” as meaning without reputation, bad 
reputation, or infamous, basing his interpretation not upon Attic but 
modern Greek. In addition, Trousseau objected to aphemia from an 
etymological standpoint in that a prefix should not be added to the first 
person present tense but to the infinitive. After consulting with a Greek 
Scholar, M. Littré, the term “aphasia” was adopted. To lend authority 
in its use Trousseau indicated that the term was used by Plato; however, 
Broca pointed out that when used by the Greek philosopher it expressed 
the situation of an individual who is at the end of his argument and who 
is at a loss for something further to say, is stumped by his opponent, with, 
however, no loss of ability to talk, but rather lacking in ideas with which 
to refute his opponent, and that therefore aphasia was not as appropriate 
and did not convey the full meaning of the symptom as well as aphemia. 
Both Trousseau and Broca who had come under the influence of Mag- 
endie were well aware of the importance of a name and of its historical 
value to the author. When Magendie described cerebrospinal fluid and 
gave it its name, he said “I have begun by giving a name to my liquid; 
the name is a great deal; even in anatomy.” Thus, Trousseau, who had 
not contributed previously to the subject, in 1864 began a series of lec- 
tures on the loss of articulate speech by discarding Broca’s term and 
applying his own. Bouillaud who had labored over the years to establish 
the principle of cerebral localization and had been ably supported by 
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Auburtin, saw the fruits of his labor usurped by newcomers in the field, 
who had previously contributed nothing. He termed them revisionists, 
organizers, subinventors, correctors.* 

With the presentation of these two clinical histories and pathologi- 
cal specimens, following the great interest aroused by the debate of 
Gratiolet and Auburtin, the latter held, that if the principle of cerebral 
localization were once established for one function it would be followed 
by further elucidation of additional cerebral functions and the concept 
that the brain acted as a unit finally abandoned. Paris at this epoch was a 
great medical center and once the principle of cerebral localization was 
acknowledged, its spread was immediate and far flung. 

Since Broca had heretofore shown no special interest in cerebral 
localization, and had up to this point made no contribution to cerebral 
localization, and whereas Bouillard and Auburtin over the years had 
demonstrated, on clinical and pathological grounds, the principle of 
cerebral localization in general and particularly as it concerned the 
faculty of speech, it seems unfortunate that their contributions have been 
largely ignored and credit for the original concept of localized cerebral 
centers given to Broca. That this had occurred is evidenced by the fol- 
lowing obituary in the Lancet, July 24, 1880, as well as by the designa- 
tion of the center for speech as Broca’s convolution: “But although 
Broca’s clinical teaching and practice were entirely devoted to surgery, 
his powers of observation enabled him to make one of the leading dis- 
coveries in cerebral physiology—to wit, the connection of that singular 
mental disturbance described under the name of aphasia, with injuries 
affecting that limited point of the cerebral surface which is now uni- 
versally known as Broca’s convolution. The most striking point which 
results from his researches is that the /eft side of the brain seems ex- 


* In 1863, several years after a speech center had been recognized in the frontal lobe and it had been 
established that the left frontal controlled articulate speech, G. Dax brought forth a paper, pre- 
sumbably read in Montpellier by his father, Marc Dax, in 1836, in which it was argued that the 
left frontal lobe controlled speech, basing his opinion on clinical observations,—-however, without 
autopsy confirmation of the clinical findings 

At the time of Dax's son’s publication Broca, who happened to be in Montpellier, was naturally 
curious to read not only the paper but the discussion of the paper P macm ~ = he asked the 
librarian of the Faculty of Medic ine of Montpellier, Mr. Gordon, to assist him in finding the pro- 
ceedings of the meeting at which Dax's paper was read. Broca and Gordon searched in vain 
through all the journals of the period but found no trace of the paper. After Broca’s return to 
Paris, Gordon continued the search. The Southern Congress held its third meeting July 1 to 18, 
1836. No papers were published and no trace of any discussion found. La Revue de Mont- 
pellier published a list of the subjects discussed; however, a paper concerning articulate language 
was not among them. In his further pursuit, Gordon questioned twenty local physicians; yet none 
could recall that the paper was ever read. 

The manuscripts of both papers were in the hands of Trousseau. His associate, Professor 
Peter, a friend of Broca showed the manuscripts to Broca who agreed that they were written in an 
entirely different style and accepted the manuscript as authentic. The existence of the manuscript, 
however, since it was not published and was unknown in Montpellier as well as in Paris, had not 
contributed to the knowledge of the subject. Its publication, after numerous contributions on the 
subject had occurred, could hardly credit Dax’s views with priority. 
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clusively to possess (speaking in a general sense) that functional power 
the loss of which is indicated by the suppression of language—a fact of 
momentous importance, the consequences of which, are too well-known 
to require any comment here. Researches of later physiologists upon 
cerebral localizations have undoubtedly started with these primordial 
data, and whatever may be thought of the exaggeration to which the 
doctrine has been pushed by systemic minds, the fact established by 
Broca has long since taken its rank among the indisputable truths of 
science.” 

It was with the hope that the important pioneer efforts of Gall, Bouil- 
laud, and Auburtin might not be overlooked by those who are primarily 
concerned with cerebral function and cerebral localization that I have 
presumed to call your attention to these authors and particularly to the 
role Auburtin played in bringing the oft discussed problem to a final 
issue. When a few years later the debate having seemingly been brought 
to a successful conclusion other patients were presented by Charcot in 
whom the frontal lobes were intact, Auburtin, having carried on the 
argument with family pride in sustaining the views of his father-in-law, 
could not admit the variations presented. Had he been personally less 
involved and had this battle not been waged so long and so acrimoniously, 
his keen mind would have recognized the different forms of loss of 
speech and have brought forth a more rational acceptance of the varia- 
tions subsequently found. However, in spite of this, had it not been 
for Auburtin’s persistence and tenacity in forcing the issue before the 
Anthropological Society, the principle of cerebral localization might 
have been delayed still longer, for surely its establishment led a decade 
later to the experimental work of Fritz and Hitzig, and Ferrier with their 
brilliant contributions. 
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et des animaux mammiféres, J. Physiol. 
erp. 5:27-37,1825. 

Rolieston, J. D. Jean Baptiste Bouillaud 
(1796-1881). A pioneer in cardiology 
and neurology, Proc. R. Soc. Med. 24: 
Sec. Hist. Med. 37-46, 1930-31. 

Trousseau. De l'aphasie, maladie décrite 
nécemment sous le nom  impropre 
daphémie. Gaz. Hép. Paris, 37 :13-14, 
1864. 

Tiedemann, R. Anatomie du cerveau, con- 
tenant l'histoire de son developpement 
dans le foetus, avec une exposition com- 
parative de sa structure dans les ani- 
maux; traduit de lallemand par A. J. 
L. Jourdan, Paris, J. B. Bailli¢re, 1823. 
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TWENTY-SEVENTH ANNUAL GRADUATE FORTNIGHT 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 


INFECTIONS AND THEIR MANAGEMENT 
OCTOBER 18—29, 1954 


EVENING LECTURE PROGRAM 


MONDAY, OCTOBER 18 
PRESIDENTIAL ADDRESS 
ALEXANDER T. MARTIN 
A METABOLIC APPROACH TO THE PATHOGENESIS 
Ludwig Kast Lecture 

RENE J. DUBOS, Professor of Pathology and Bacteriology, Rockefeller Institute for Medical 
Research 

CURRENT METHODS IN THE 
Harlow Brooks Lecture 


{ BURNS AMBERSON, Professor of Medicine, College of Physicians and Surgeons, Columbia 
Tniversity 


OF TUBERCULOSIS 


TREATMENT OF TUBERCULOSIS 


TUESDAY, OCTOBER 19 


ALTERATIONS IN PATHOLOGY IN INFECTIONS SINCE THE INTRODUCTION OF 
CHEMOTHERAPY AND ANTIBIOTICS 


Wesley M. Carpenter Lecture 
PAUL R. CANNON, Chairman, Department of Pathology, The University of Chicago, Chicago, Illinois 
ACUTE NON-PURULENT MENINGITIS 


YALE KNEELAND, JR., Associate Professor of Medicine, College of Physicians and Surgeons, 
Columbia University 


WEDNESDAY, OCTOBER 20 


APPROACH TO CONTROL OF POLIOMYELITIS BY IMMUNOLOGICAL METHODS 

THOMAS FRANCIS, JR., Professor and Chairman, Department of Epidemiology, School of Public 
Health, University of Michigan, Ann Arbor, Michigan 
VIRAL HEPATITIS 


RODERICK MURRAY, Assistant Chief, Laboratory of Biologics Control, National Microbiological 
Institute, National Institutes of Health, Bethesda, Maryland 


THURSDAY, OCTOBER 21 
THE ROLE OF A NEW GROUP OF PREVALENT VIRUSES IN UNDIFFERENTIATED 
RESPIRATORY ILLNESSES 
ROBERT J. HUEBNER, Chief, Section on Virus and Rickettsial Diseases, Laboratory of Infec- 
tious Diseases, National Microbiological Institute, National Institutes of Health, Bethesda, Maryland 
INTERACTIONS OF HOST, MICROBE AND CHEMOTHERAPEUTIC AGENT 
COLIN M. MacLEOD, Professor of Microbiology, New York University College of Medicine 


FRIDAY, OCTOBER 22 
THE EPIDEMIOLOGY OF HEMOLYTIC STREPTOCOCCAL INFECTIONS 
Cc. H. RAMMELKAMP, Professor of Medicine. Western Reserve University Medical School: and 
Director of Streptococcal Disease Laboratories, Warren Air Force Base, Wyoming 
THE USE OF ANTIBIOTICS FOR THE PREVENTION OF RHEUMATIC FEVER 
GENE H. STOLLERMAN, Medical Director, Irvington House; Instructor in Medicine, New York 
University College of Medicine 


(Program continued on following page) 
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MONDAY, OCTOBER 25 
CURRENT STATUS OF THE DEVELOPMENT OF ANTIMICROBIAL AGENTS 
GLADYS L. HOBBY, Ph.D., Research Division, Chas. Pfizer & Co., Inc. 


THE COMPLICATIONS OF ANTIBIOTIC THERAPY 


LOUIS WEINSTEIN, Associate Professor of Medicine, Boston University School of Medicine 
and Lecturer on Infectious Diseases, Harvard Medical School 


TUESDAY, OCTOBER 26 
HORMONES AND INFECTION 


LEWIS THOMAS, Professor of Pediatrics and Medicine, The Pediatric Research Laboratories of 
the Heart Hospital, University of Minnesota Medical School, Minneapolis, Minnesota 


STAPHYLOCOCCUS INFECTIONS 


VERNON KNIGHT, Associate Professor of Medicine, Vanderbilt University Medical School, 
Nashville, Tennessee 


WEDNESDAY, OCTOBER 27 


LOW. TO INFECTIONS: RELATIONSHIP TO ABNORMALITIES IN GAMMA 
GLOBULI 


DAVID GITLIN, Instructor in Pediatrics, Harvard Medical School 
PRESENT DAY CONSIDERATIONS OF THE RABIES PROBLEM 
HORACE L. HODES, Director, Department of Pediatrics, The Mount Sinai Hospital; Clinical 
Professor of Pediatrics, College of Physicians and Surgeons, Columbia University 
HISTOPLASMOSIS 


Cc. W. EMMONS, Ph.D., Mycologist, National Microbiological Institute, U.S. Public Health Service; 
Professorial Lecturer, George Washington University Medical School, Washington, D.C 


THURSDAY, OCTOBER 28 


THE ACUTE DIARRHEAL DISEASES OF BACILLARY ORIGIN 
F. S. CHEEVER, Professor of Microbiology, Graduate School of Public Health, University of 
Pittsburgh 

EVALUATION OF DIAGNOSTIC TESTS IN INFECTION 


HARRY M. ROSE, John E. Borne Professor of Medicine and Surgical Research, College of 
Physicians and Surgeons, Columbia University 


FRIDAY, OCTOBER 29 


APPROACHES TO THE CHEMOTHERAPY OF VIRAL INFECTIONS 
FRANK L. HORSFALL, JR., Member, Rockefeller Institute for Medical Research 


ANTIBIOTIC THERAPY OF VIRAL AND RICKETTSIAL DISEASES 


JOSEPH E. SMADEL, Director, Division of Communicable Diseases, Army Medical Service 
Graduate School, Walter Reed Army Medical Center, Washington, D.C 


MORNING PANEL PROGRAM 


Six Morning Panels wili be held during the Fortnight at 11:00 A.M. at the Academy. 
Full details of this program, now being organized, will appear in a later issue of the Bulletin. 
The Panels will be held on Monday, October 18, Wednesday, October 20, and Friday, Octo- 
ber 22, of the first week and during the second week, on Monday, October 25, Wednesday, 
October 27 and Friday, October 29. 


HOSPITAL CLINICS PROGRAM 


The Subcommittee on Hospital Clinics is now in the course of preparing a program of 
clinics to which visitors to the Fortnight will be cordially invited. A full time schedule, listing 
the hospitals at which clinics will be held and the time of presentation of cases, will appear 


at an early date. 
SCIENTIFIC EXHIBIT 


As in past years, a comprehensive Scientific Exhibit will be an integral part of the 1954 
Graduate Fortnight. 


REGISTRATION FOR NON-FELLOWS, $10.00 
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Pro-Banthine is an improved anticholinergic 
compound. Its unique pharmacologic proper- 
ties are a decided advance in the control of the 
most common symptoms of smooth muscle spasm 
in all segments of the gastrointestinal tract. 

By controlling excess motility of the gastroin- 
testinal tract, Pro-Banthine has found wide use! 
in the treatment of peptic ulcer, functional diar- 
rheas, regional enteritis and ulcerative colitis. It 


Pro-Banthine: For Anticholinergic 
Action in the Gastrointestinal Tract 


Combined neuro-effector and ganglion inhibiting 


action of Pro-Banthine consistently controls 
gastrointestinal hypermotility and spasm and the 
attendant symptoms. 


is also valuable in the treatment of pylorospasm 
and spasm of the sphincter of Oddi. 

Roback and Beal’ administered Pro-Banthine 
to a series of 156 patients during the period of a 
year. These authors report that the oral adminis- 
tration of 30 mg. of the drug “resulted in marked 
and prolonged inhibition of the motility of the 


” 


stomach, jejunum, and colon. ... 

Therapy with Pro-Banthine is remarkably free 
from reactions associated with parasympathetic 
inhibition. Dryness of the mouth and blurred 
vision are much less common with Pro-Banthine 
than with other potent anticholinergic agents and, 
if they occur, they usually are not sufficiently 
severe to warrant discontinuance of the drug. In 
Roback and Beal's? series of 156 patients, ‘Side 
effects were almost entirely absent in single 
doses of 30 or 40 mg....” 

Pro-Banthine (8-diisopropylaminoethyl xanthene- 
9-carboxylate methobromide, brand of propanthe- 
line bromide) is available in three dosage forms: 
sugar-coated tablets of 15 mg.; sugar-coated tab- 
lets of 15 mg. of Pro-Banthine with 15 mg. of 
phenobarbital, for use when anxiety and tension 
are complicating factors; ampuls of 30 mg., for 
more rapid effects and in instances when oral 
medication is impractical or impossible. 

For the average patient one tablet of Pro-Ban- 
thine (15 mg.) with each meal and two tablets 
(30 mg.) at bedtime will be adequate. G. D. Searle 
& Co., Research in the Service of Medicine. 


1. Schwartz, I. R.; Lehman, E.; Ostrove, R., and Seibel, J. M.: 
A Clinical Evaluation of a New Anticholinergic Drug, Pro-Ban- 
thine, Gastroenterology 25 :416 (Nov.) 1953. 


2. Roback, ~ A., and Beal, J. M.: Effect of a New Quaternary 
A r d on Gastric Secretion and Gastrointestinal 
Motility, 25:24 (Sept.) 1953. 
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“SYMPATHETIC CHAIN, 


the newest dosage form of the 


newest basic broad-spectrum antibiotic 


y) 


brand of 


PEDIATRIC DROPS 


(BANANA FLAVORED) 


Now infants and young children can receive the basic benefits of TETRACYN with the basic ease of 
pediatric drop administration. TETRACYN is well tolerated in all its dosage forms. 
“Clinically, tetracycline was tried on 25 infants and children (ages 6 weeks to 8 years) with 

a variety of microbial infections, including pneumonia, upper respiratory infections, conjunctivitis, 
gastroenteritis, diarrhea, and gangrenous appendicitis. Twenty-three of them were definitely im- 
proved with restoration of normal temperature in one to three days.”* 
supped: Tetracyn Pediatric Drops (banana flavored) 1.0 Gm. in 10 cc. bottle, 100 mg. tetracycline 
(amphoteric) per cc., with special dropper calibrated at 25 mg. and 50 mg. 
ALSO AVALABLE: Tetracyn Tablets (hydrochloride) (sugar coated) 250 mg., 100 mg. and 50 mg. 

Tetracyn Oral Suspension (chocolate flavored) Bottles of 1.5 Gm. 

Tetracyn Intravenous (hydrochloride) Vials of 250 mg. and 500 mg. 

Tetracyn Ointment (hydrochloride) (topical) 30 mg./gram, in % oz. and 1 oz. tubes 


Tetracyn Ophthaimic Ointment (hydrochloride) 5 mg./gram, in % oz. tubes 
*Lawler, B. G. et al.: Clin. Med. 61:207 (March) 1954. 


BASIC ETHICAL PHARMACEUTICALS @ 536 LAKE SHORE DRIVE, CHICAGO 11, ILLINOIS 


FOR YOUR YOUNGEST PATIENTS... 
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CARDIAC 
GYROSCOPE 


Balance—true balance— 


in controlling both frequency 


and force of the cardiac impulse 
and in uniformity of therapeutic 


effect is achieved with— 


Digoxin 


a pure, stable, crystalline glycoside isolated from Digitalis lanata 


« first signs of action apparent within an 
hour after initial oral dose 

« relief of symptoms in about six hours 

« full digitalization within first 24 hours 

« eliminated fast enough to permit rapid 
control of toxicity in cases of overdosage 

« no fleeting peaks of action 

a single daily dose maintains most patients 


For routine digitalization and maintenance 


‘Tabloid’® brand Digoxin 0.25 mg., 
bottles of 100, 500 and 1000 


For rapid digitalization 
*Wellcome’® brand Digoxin Injection 
0.5 mg. in 1 ce., boxes of 12 and 100 


& Burroughs Wellcome & Co. (U.S. A.) Inc., Tuckahoe 7, N. ¥. 
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A tranquilizer- 
antihypertensive combination, — 
especially for moderate and 
severe 


Serpasii-Apreeciine’ 
hydrochloride 4 
(RESERPINE AND HYDRALAZINE HYDROCHLORIDE CIBA) dats 


4 mild antihypertensive effects of Serpasil, a pure ae A alkaloid 
5 of rauwolfia root. The more marked antihypertensive effect of 
_ Apresoline end its capacity to increase renal plasma flow. om 

mg, 

Vine hydrochloride. 


POSTGRADUATE RADIO PROGRAMME OF 
THE NEW YORK ACADEMY OF MEDICINE 
arranged by THE COMMITTEE ON MEDICAL INFORMATION 
in cooperation with THE COMMITTEE ON MEDICAL EDUCATION 
and THE NEW YORK CITY CANCER COMMITTEE 
THURSDAYS — 9:00 P.M. — 10:00 P.M. Station WNYC-FM — 93.9 megs. 


JULY 8 THERAPY OF LEUKEMIA INCLUDING MYELOGMA, HODGKIN'S 
DISEASE, LYMPHOBLASTOMA—Panel—Lloyd F. Craver (Modera- 
tor), Attending Physician, Medical Service, Memorial Hospital, New York 
City; Claude F. Forkner, Herbert Parsons, Bernard Roswit and Joseph 
H. Burchenal. 


OFFICE DIAGNOSIS OF UTERINE CANCER—Clair E. Folsome, 
Director and Professor, Department of Obstetrics and Gynecology, New 
York Medical College, Flower & Fifth Avenue Hospitals, New York City. 


JULY 15 THE ERA OF PAUL EHRLICH—Owsei Temkin, Associate Professor, 
Institute of the History of Medicine, The Johns Hopkins University, 
Baltimore, Md. 


THE SIGNIFICANCE OF RECTAL BLEEDING—Edward M. Miller, 
Instructor in Surgery, New York Medical College, Flower & Fifth Ave- 
nue Hospitals, New York City. 
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Herald Square, N Y 


Porkchester, Bronx Jamaica, Queens 


White Plains, N. Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s is accurate. Our Prescription Department is a modern, sani- 
tary laboratory, staffed by competent pharmacists. All of our com- 
pleted prescriptions are carefully checked by supervising pharmacists. 
Our stock of ingredients is wide and reliable; it includes not only 
standard drugs, but also new and scarce products. And our prices 
are low. 


No wonder so many physicians prefer Macy's Prescription Department. 


For acidosis due to anesthesia — edema 


KALAK 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


. .. . KALAK is a non- 
laxative, alkaline diuretic 


Specialists in Plastic and Glass % 


Artificial Human Eyes Exciusively mycin — sulfas— penicillin 
Referred Cases Carefully Attended are reduced through the 
use of KALAK — KALAK 

contains only those salts NORMALLY 
present in plasma. . . . IT IS BASIC! 


FRIED & KOHLER, Inc. KALAK WATER CO. 


665 FIFTH AVENUE near 53rd Street of NEW YORK, Inc. 


NEW YORK, N. Y. Tel, Eldorado 5-1970 Wart Now Vor 6, ¥. 
For acidosis due to nausea — in nephritis 


SATISFACTION GUARANTEED 
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In the six months since AcHROoMYCIN was first announced* at the Antibiotics Symposium 
of the Food & Drug Administration, this new broad-spectrum antibiotic has become 
a major weapon in modern medicine. 


ACHROMYCIN has demonstrated notable effectiveness in a wide variety of clinical 
applications and the following characteristics are outstanding: 


ACHROMYCIN is effective against pneumococci, staphylococci, beta hemolytic 
streptococci, gonococci, meningococci, E. coli infections, acute bronchitis and bronchio- 
litis, pertussis, and the atypical pneumonias, as well as virus-like and mixed organisms. 


ACHROMYCIN has definitely fewer side-reactions. 
ACHROMYCIN provides more rapid diffusion in body tissues and fluids. 


In solution, Acnromyctn maintains effective potency for a full 24-hours. 


TETRACYCLINE HC! LEDERLE 


proved effective against 


NOW AVAILABLE: 


CAPSULES: 50, 100, 250 mg. ¢ Pepiataic Drops: Cherry Flavored, 10 cc. vials, 100 mg. per cc., Approximately 25 mg. per 5 drops « 

Oat Suspension: Cherry Flavored, | oz. vials, 250 mg. per teaspoonful (5 cc.) ¢ TABLETS: 50, 100, 250 mg. ¢ SPERSOIDS*: Dispersible 

Powder, Chocolate Flavored, 12 and 25 dose bottles, 50 mg. per rounded teaspoonful (3 Gm.) « INTRAVENOUS: 100, 250, 500 mg. 
Other dosage forms are being developed as rapidly as research permits. 


LEDERLE LABORATORIES DIVISION awenrcan Cyanamid company PEARL RIVER, NEW YORK Lederte) 


PAT. OFF. SOCUNMINGHAM, HINES, J.) LEDERLE LABORATORIES DIVISION, AMERICAN CYAMAMIC COMPANY 


| 

Pneumococci Staphylococci Gonococci Meningococci E. coli 


Mixed Infections Acute Bronchitis ; 

(Aspergillus) (Staphylococci, (Pfeiffer's % 
H. Streptococci, Bacillus) . 
Proteus Vulgaris) Z 
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sunlight 


in bottles 


Pure aS 


JULY 
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AN EFFECTIVE TRANQUILIZER-ANTIHYPERTENSIVE, 
ESPECIALLY IN MILD, LABILE ESSENTIAL HYPERTENSION... 


can benefit the bradycro 
~ and mild antihypertensive effects of Serpasil therapy, 
Mg. per mg., Serpasil has a therapeutic. 
effectiveness ratio of approximately 
(1000 to 1 compared. with the whole root. 
~ Tablets, 0 25 my. (scored 


PLASTIC AND GLASS EYES 


MAGER 
GOUGELMAN, Inc. 


OVER A CENTURY OF SERVICE + 1851-1952 
© PRIVATE FITTINGS 
© PERSONAL ATTENTION 
© EXPERIENCE & SKILL 


510 MADISON AVE., N. Y. 22 
Telephone Plaza 5-3756 


For twenty years... 
we have constantly endeavored to serve 
the medical profession with... 


better products for 
better birth control 


Cooper Creme 


no finer name 
in contraceptives 


Whittak tories, Inc. 
FREE 


Please send: Full Size $1.50 Combination Package 
Free—Cooper Creme/Dosimeter. 


Name M.D. 
Address 


active 
Troxymethyiene 04% 
Sodium Oteate 067% 
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when proper or corrective 
shoes are indicated... 


prescribe PEDIFORMES 


IN STOCK: 

* straight last shoes 

* inflare last shoes 

* outflare last shoes 

* club foot shoes 

* flat foot shoes 

* childrens’ shoes with Thomas 

Heel and long counter 


You are asséred alterations and fittings as 
you prescribe because of our interest, and experi- 
ence gained in serving the medical profession for 
more than 40 years, 


Other Shops in: Brooklyn * 
New Rochelle 


34 West 36th STREET 
New York City 
Wisconsin 7-2534 


Flatbush 
Eost Orange ° 


Hempstead 


Hockensack 


BULLETIN 


THE NEW YORK 
ACADEMY OF MEDICINE 


The Bulletin contains scientific papers pre- 
sented at the Academy, including . . . 
Graduate Fortnight Lectures 
Stated Meeting Addresses of the Academy 
Academy Section Papers 
Section on Microbiology—Abstracts 
Forum for Clinical Research—Abstracts 
Monthly Panel Meetings—Transcripts 
New York Pathological Society—Abstracts 
and 
Other Original Contributions 


Published Monthly 


Annual subscription price, $6.50 in 
United States and Canada. 


All other countries $7.50 


STANDARD PHARMACEUTICAL CO., INC., 253 West 26th St., New York 


For Intestine! Dysfunction 


Each tablet cont: Extract 
of Rhuberb, Senna, Precip 
Sulfur, Peppermint Oil, 
Fennel in activated 
charcoal base 
For making Burow's Solution 
xiv 
WET DRESSING Use 
0-BORO® 


(Aluminum Sulfate and 
Calcium Acetete 
POWDER IN ENVELOPES 
— TABLETS — 

For treatment of Swellings, 
Intiammations, Sprains 


For Pulmonary Conditions 
1% solution Quinine with 


74% Camphor tor intra 
muscular injection 


‘RT 


CHARLES TOWNS HOSPITAL 


POR THE TREATMENT OF ALCOHOLISM 


NARCOTIC AND BARBITURATE 


ADDICTIONS EXCLUSIVELY 


stablished 190) 


Complete Medical & Psychiatric Treat- 


ment at predetermined cost. 
of patient is 


Literature on Request 


desisad 
1 


Edward B. Towns, Director 


293 Central Park West, N. Y. 24, N. 
SChuyler 4-0776 


Privacy 


Member American Hospital Associaties 


| 
SEDATION 
AND EUPHORIA FEE NERVOUS: 
«(Use NUCARPON® 
| LERIANETS-DISPER 
feck Chocolet® Coated Tablet Contains Ext. Valerie® (highly conce® 
trated) 0.05 finely wubdivided lor efficiency 
TASTELESS. QDORLESS. yoW-DEPRESSANT SEDATIVE and euPHORIC 
ERIANETS-DISPERY are indicated cases of nervous eacitement and 
exhaustion. aasiety depressiv® stotes. cardiac and 
neuroses. end menstrual molimen®. insomnia. 
— 


of NAUSEA and VOMITING 


of PARASYMPATHETIC 
HYPERACTIVITY inv 


EACH TABLET CONTAINS: 


0.1 mg. atropine sulfate; 0.2 mg. 
scopolamine hydrobromide; 15 mg. 
Luminal® (brand of phenobarbital); 

0.1 Gm. benzocaine; 4 mg. riboflavin; 

2.5 mg. pyridoxine, ond 25 mg. nicotinamide. 


PYLOROSPASM 
PEPTIC ULCER 


SPASTIC COLITIS 
IRRITABLE COLON 


BILIARY DYSKINESIA 
DYSMENORRHEA 


ANESTHESIA 
dus te RADIATION SICKNESS 
— 
CARDIOSPASM 
| 
Vis 
a 
= 
ANTISPASMODIC SEDATIVE DOSAGE 
Jablets three 
les of 100 toh 
= 


i wise addition to the menu 


Fa when diet is restricted... 


Lakeside LIPOLIQUID-LIPOCAPS” 


when special diets are necessary, or food 
intake is limited for prolonged periods in: 
diabetes » alcoholism - geriatrics 
obesity + cirrhosis 


N LIPOTROPICS are needed to prevent liver 5 
damage by facilitating normal fat metabolism. _ 
LAKESIDE LIPOCAPS and LIPOLIQUID 
provide optimal amounts of the important 
lipotropic factors to protect liver function by 
aiding normal fat mobilization and transport. 


LIPOCAPS 


Each tablespoonful (15 cc.) contains: 


Choline* (equivatent to 9.15 Gm. 
of choline dihydrogen citrate) 3.75 Gm. . 


LIPOLIQUID is sugar- and 
alcohol-free. 


INC. 
MILWAUKEE 1, WISCONSIN 


a 
5 
t 
Each orange capsule contains: 
GiMethionine . . . . . 150mg. 
Vitamin By, USP. . . 420 meg. Inositol . . . . . 100mg | 
*As tricholine citrate. Dosage: 1 capsule three : 
Pint bottles. times daily. 
Dosage: 1 to 2 tablespoonfuls / 
‘ daily for adults. 


SQUIBE RAUWOLFIA 


More physicians write prescriptions for Raudixin than for all other 
forms of rauwolifia combined. The reasons for this chojce are sound: 
© Rauditin contains the standardized whole root of 
- Raswollia serpentina. There is no definite evidence 
that any alkaloid or fraction has all the beneficial actions 
of the whole crude root. 
 Raudixin lowers blood pressure moderately, gradually, 
stably. It also slows the pulse and has e mild scdative effect. 
© Randixin is the safe hypotensive agent. It causes no 
dangerous reactions and almost no unplecsant ones. 
@ Randixin is often effective alone in mild to moderate 
hyperteasion of the labile type. In more severe cases it is 
efiectively combined with other hypotensive agents. 
50 and 100 mg. tablete, bottle; of 100 
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